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PRESIDENT'S  ADDRESS. 

By   S.    MacCUEN    SMITH.   M.    D.,    PliilaJelphia,    Pa. 

Fellows     of    the     Anierieaii     Laryiigologieal,     Khiiiologieal     and 

Otologieai   Society : — 

Permit  me  to  take  this  opportunity  of  welcoming  you  to  the 
twenty-second  annual  meeting  of  the  American  Laryngologieal, 
Rhinological  and  Otologieai  Society,  and  at  the  same  time  of 
expressing  my  appreciation  of  the  confidence  placed  in  me  and 
the  honor  bestowed  in  my  election  as  president  of  the  Society. 

Although  an  offshoot  of  general  medicine  and  surgery,  Oto- 
laryngology has  advanced  with  such  amazing  rapidity  that  the 
broad  science  of  the  healing  art  can  no  longer  be  adequately  or 
scientifically  considered  without  a  knowledge  of  the  important 
bearing  of  our  specialty  on  the  parent  subject. 

In  order  that  we  may  not  become  narrow,  a  consideration  ol' 
the  i)roper  correlation  of  the  entire  human  organism  must  be  kept 
constantly  before  us;  otherwise  we  should  not  be  able  to  recognize 
always  that  a  disturbance  in  the  ear,  nose  or  throat  is  fre(iuently 
a  local  manifestation  of  a  systematic  disease. 

On  the  other  hand,  it  is  well  to  keej)  in  mind  the  debt  that 
general  medicine  and  surgical  science  and  art  owe  to  Otology, 
Laryngology  and  Rhinology,  and  we  may  be  pardoned  for  ex- 
pressing an  honest  pride  in  the  part  that  this  Society  has  taken 
in  maintaining  preeminence  in  this  development. 

The  program  for  our  meeting  is  very  complete  and  will  require 
all  of  our  time  for  the  proper  presentation  of  the  sul)ject  matter 
and  its  discussion,  and  I  will  not,  therefore,  consume  any  time  in 
a  more  or  less  academic  address,  as  it  can  be  much  better  utilized 
in  the  consideration  of  the  interesting  and  instructive  papers  to 
be  heard. 

I  again  bid  \ou  a  most  cordial  welcome,  and  thank  you,  gentle- 
men. 


SYPHILITIL'   PEKITRACIIEO-BKOXrillTlS. 

By   HUBEirr  AKROWSMITH.   M.   L)..   Brooklyn.   N.    Y. 

In  the  American  Journal  of  the  ^ledieal  Seieuees  for  July.  ^W■',. 
Lewis  A.  Conner,  of  New  York,  published  in  eonneetiou  with  the 
history  of  a  ease  of  his  own.  an  analytical  review  of  the  reeonli-d 
observations  of  traeheo-brouehial  syphilis — (to  that  date  128  in 
number)  which  deserves  a  place  in  nu'ilical  classics.  I  liave  made^ 
very  free  use  of  his  material  and  of  his  bibliograpliic  researches 
and  herewith  acknowledge  my  indel)tednes.s  to  his  most  compre- 
hensive investigation  of  this  very  inii)ortant  subject. 

Conner's  paper,  evidently  written  in  1902.  antedates  any  reli- 
al)le  endotradieal  study  beyond  the  territory  which  could  lie 
viewed  by  indirect  laryngoscopy.  Tlie  whole  literature  previous 
to  the  piddication  of  Conner's  paper,  with  a  few  exceptions,  seems 
to  be  included  in  Vierling's  collection  in  1878  of  -40  cases.  Conni'r 
found  the  reiiorts  of  some  that  Vierling  had  missed,  thus  adding 
82  cases  iuchulino;  his  own,  repoi'ted  between  1878  and  lf)"2.  ;> 
total  of  128. 

In  117  of  thtse  cases  the  character  and  site  of  tlie  lesion  couM 
lie  drtniiiined :  in  97  liy  auto|)sy.  and  in  the  remaining  20  Iv' 
laryngoscopic  examination. 

lie  grouped  them  in  four  classes: 

1.  Gummatous  swellings,  circumscribed  or  diffuse. 

2.  ricers.  single  or  multijile. 

3.  Endotracheal  (bronchial)  connective  tissue  new  growlli  : 
a. — distinct  scars:  b. — dift'use  thickening. 

•4.     Fibrous   perita-acheitis   or  tracheo-lirouchitis. 

Of  the  first  class,  giunmata.  there  were  20  exanii)les:  of  llic 
second,  ulcers,  there  were  51.  showing  all  ])ossible  variations  in 
size,  contour,  depth  and  position:  sometimes  involving  the  carti- 
lages, which  were  found  necrotic  and  partially  destroyed.  Per- 
foration of  the  entire  tracheal  or  broncliial  wall  occurred  in  12 
instances.  Twiie  an  ulcer  in  the  right  bronciius  perforated  a 
branch  of  the  pulmonary  artery.  Once  the  aorta  was  perforaled 
and  once  the  vena  cava.  The  esophagus  was  opened  twice.  Other 
complications  were  peritracheal  and  mediastinal  abscess  anil 
'■tracheocele.'' 
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Of  tlie  third  group.  47  showed  distiuct  sears,  and  lo  diU'usc 
infiltration  of  the  tracheal  or  bronchial  walls,  iritliin  the  carti- 
laginous framework — an  obliterative  eiidotracheo-brouehitis.  with 
marked  dimiuutiou  of  the  lumen. 

Fourth,  peritracheo-bronehitis.  Among  Vierling's  cases  none 
with  this  condition  could  be  identified.  In  Conner's  collation 
eight  instances  were  enumerated.  The  development  of  enveloping 
fibrous  tissue  was  usually  seen  at  the  lower  end  of  the  trachea  and 
about  the  main  bronchi.    In  this  category  is  our  own  case. 

As  a  summary  of  the  117  verified  cases  Conner  submits  tlir 
following  tabulation: 

Involvement  of  the  upper  third  of  the  trachea  alone.  2'i 

Involvement  of  the  middle  third  of  the  trachea  alone.  2 

Involvement  of  the  lower  third  of  the  trachea  alone.  IS 

Involvement  of  the  large  area  of  the  trachea  alone.  2:! 

Involvement  of  trachea  and  bronchi.  .'^.S 

Involvement  of  both  bronchi  alone.  5 

Involvement  of  right  bronchus  alone.  4 

Involvement  of  left  bronchus  alone.  4 

n7 

Dysjinea  was  the  most  constant  and  conspicuous  of  all  symp- 
toms. It  was  either  continuous,  m-  spasmodic,  or  both.  As  tn  tlii' 
paroxysmal  variety,  in  half  of  the  70  cases  with  dyspnea,  there 
were  added  si)asmodic  attacks  of  the  most  alarming  air  hunger, 
with  orthoimea.  cyanosis,  stridor,  and  even  unconsciousness.  In 
no  less  than  11  instances  did  tlie  luiticnt  die  in  such  a  suffocative 
attack. 

Stridor  may  be  interiireted  as  a  sign  of  laryngeal,  not  of  tra- 
cheal or  bronchial  stenosis. 

Pain  was  noted  in  only  three  cases.  The  movement  of  the 
larynx  is  said  to  be  less  in  tracheal  than  in  laryngeal  narrowing. 
(Gerhardt)     Why? 

A  jiei'sonar  communication  from  Conner,  dated  iMarcli  lo.  lUKj. 
says:  "Since  my  paper  I  have  had  three  eases  of  this  condition, 
the  last  with  autopsy  only  two  or  three  months  ago.  I  cannot 
say  that  my  later  cases  have  added  anything  of  importance  to 
the  knowledge  of  the  condition  I  gained  in  writing  my  article. 
They  have,  however,  convinced  nic  that  the  condition  is  by  no 
means  a  great  rarity,  and  that  it  has  a  clinical  imjjortance  which 
entitles  it  to  much  more  general  recognition  than  it  has  received. 
My  experience  has  been  that  the  diagnosis  is  by  no  means  diffi- 
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cult,  although  the  condition  is  regularly  overlooked  and  this 
failure  to  make  a  diagnosis  is  due  chieHy  to  the  fact  that  a  pos- 
sibility of  the  conditiou  is  not  held  in  mind  by  most  clinicians. 
In  my  last  case  the  lesion  was  primary  (sic)  in  the  tracheo- 
bronchial lymph  nodes  aad  there  ^vas  some  constriction  of  both 
bronchi,  with  ulceration  through  at  one  point  and  almost  com- 
plete occlusion  of  the  lumen  by  a  mass  of  gummatous  tissue." 

From  the  date  of  Conner's  paper  the  literature  of  tracheo- 
bionchial  syphilis  is.  for  our  purpose,  entirely  negligible.  Not- 
withstanding that  we  have  at  our  command,  many  aids  that  he 
lacked — direct  endoscopic  examination,  the  lielp  of  radiography, 
of  the  Wa.ssermann  test,  and  of  salvarsan  therapy.  1  think  we 
nuiy  learn  more  from  his  article,  that  of  a  strict  internist,  than 
from  any  emaimting  from  our  own  special  cult  of  Endoscopists. 

In  the  series  cited.  97  autopsies  in  117  cases  certainly  far  trans- 
cends our  present  day  opportunity  for  control  by  postmortem 
investigation. 

The  statements  of  two  leading  endoscopists  will  sufticiently 
indicate  our  present  status. 

Kahler  at  the  meeting  of  the  Third  International  Laryngo- 
Khinological  Congress  in  Berlin.  1911.  said:  "Tertiary  syphilitic 
affections  of  the  tracheo-bronchial  tract  are  more  frecjuent  than 
formerly  supposed.  We  have  a  rei  ord  of  13  cases.  Clinically 
two  stages  have  l)een  observed:  (a^  recent  gummatous  infiltra- 
tions and  ulcerations:  (b)  changes  produced  liy  secondary 
contractions." 

Jackson  in  his  last  book  gives  but  a  short  space  to  syphilis  of 
the  tracheo-bronchial  tree,  stating  that  he  has  seen  a  few  cases, 
other  bronchoscopists — notabl>-  Von  Eicken  and  Kahler — many 
more. 

lie  cites  three  instances: 

1.  A  man  aged  33  with  a  cicatricial  web  in  the  trachea,  causing 
[lartial  stenosis,  incised  with  satisfactory  results.' 

'2.  Ulceration  of  the  carina,  history  of  initial  lesion  four  or 
five  years  before,  recovery  under  specific  treatment. - 

3  and  4.  A  man  of  40  complaining  of  severe  dyspnea  and  slight 
dysphagia  was  found  to  have  a  sessile  tumor  projecting  from  the 
right  posterior  wall  of  the  trachea.  Four  weeks  of  antisyphilitic 
treatment  cleared  up  the  tumor  completely.  In  auother  similar 
case  a  specimen  was  removed  because  of  suspe<-t('d  maglignaiic>-, 

1.      "Tradieobronolioiicopy,   etc."      p.    7j. 
:i.     Archives  of  Diagnosis.   April   190S. 


SYPHILITIC     PKRITRACHEO-BRONCHITIS.  g 

The  report  was:  ""iKit  inalignant.  strona;  suspicion  of  syphilis."" 
Treatment  verified  the  biopsy.' 

Quite  a  number  of  observations  are  scattered  through  recent 
literature,  but  the  reports  are  generally  so  casual  that  it  seemed 
to  me  a  waste  of  time  to  attempt  to  give  all  bibliographic  refer- 
ences. 

ily  observations  comprise  two  cases.  For  the  clinical  history 
of  the  first  I  am  indebted  to  my  colleagues  Drs.  R.  P.  Corwin  and 
Tasker  Howard.  Physicians  to  the  Kings  County  IIospitMl. 
Brooklyn. 

P.  M.,  44  years  of  age.  Italian,  married,  a  laborer  by  occupation, 
was  admitted  Nov.  10.  lUlo.  complaining  of  shortness  of  breath 
and  cough,  with  paroxysmal  exacerbations  of  both.  This  first 
troubled  him  two  and  a  half  months  ago. 

Family  History:  Father  living  and  in  good  health;  mother 
died  of  "stomach  trouble"  at  the  age  of  37.  He  has  a  wife  and 
six  healthy  children. 

Previous  History:  The  patient  states  that  he  has  alwa.\s  en- 
.joyed  good  health;  he  denies  venereal  infection.  He  smokes  in 
moderation,  and  drinks  l)eer,  at  times  to  excess.  His  bowels  are 
regular  and  his  appetite  good. 

Present  Illness:  The  patient  has  had  some  cough  at  night  for 
an  indefinite  period.  Two  weeks  before  admission  he  had  an 
attack  of  violent  d.vspnea  and  cough.  The  d.vspnea  was  described 
as  expiratory  in  type,  and  he  was  said  to  be  cyanotic.  He  then 
remained  in  fair  health  until  the  night  before  his  admission  to 
the  hospital,  when  he  had  a  return  of  these  symptoms. 

Physical  Examination:  On  admission  his  temperature  was 
97.5°.  pulse  88,  respiration  "24.  The  patient  assumed  a  semi- 
recumbent  posture,  was  c.vanotic.  apprehensive,  and  breathing 
with  difficult.v.  The  inspiration  was  laboi-ed  and  rattling,  llic 
expiration  was  also  labored  and  prolonged,  ending  in  a  grunt. 
lie  coughed  frequentl.v  and  expectorated  a  frothy  sputum.  The 
pn])ils  were  dilated  and  reacted  sluggishly  to  light  and  accom- 
modation. The  tongue  was  coated,  the  teeth  in  good  condition. 
The  heart  showed  no  enlargement  and  the  sounds  were  clear,  with 
a  fair  muscular  tone. 

Lungs.  The  t.vpe  of  breathing  has  been  described.  The  acces- 
sory muscles  of  respiration  were  called  strongl.v  into  play.  Over 
the  upper  lobes  the  breath  sounds  were  obscured  by  man.v  bubbling 
and  nnisical  rales,  there  being  fewer  at  the  bases,  where   cxag- 
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gerati'd  vesinilar  l)r(';ithin<;-  witli  pi-oloiiged  expiration  could  be 
made  out.  Two  diiys  latrr  tlirri'  was  noted  impaired  resonance  at 
the  left  base,  with  diniiiiished  fremitus  and  a  shower  of  sticky 
rales  at  the  end  of  respiration.  The  lung  signs  were  changeable 
and  iniletinite. 

The  abdomen  and  cxti-cmitii's  showed  nothing  notcwortliy. 

The  knee  jerks  Avere  present.  I>loo<l  iiressvire.  sN'stolie  100. 
diastolic  70.  Reiieated  exaiiiinatidns  of  the  urine  showed  nothing 
alinornial.  Tlie  sputum  was  abun(huit.  mucopurulent  and  con- 
tained no  tuliereh'  bacilli.  Hemoglobin  80%,  erythrocytes 
4.928.000,  leucocytes  ]:1800:  of  these  687c  were  polymorphonu- 
clear. 21'/,  lymphocytes.  I'/i  large  munonuclear,  2%  transitional, 
Ty    eosinophiles.     The  Wassermann  test  was  -I  jilus. 

For  the  first  weelc  there  was  an  irregular  fever  from  101°  to 
104  .  The  day  after  admission  lie  had  a  violent  attack  of  dyspnea 
in  which  he  entirely  stopped  breathing  for  a  minute,  during  which 
time  his  pulse  became  \-ery  feeble  and  his  deepening  blue  changed 
to  a  grayish  pallor,  lie  was  resuscitated  by  means  of  a  pul- 
motoi'.  Similar,  though  less  serious  attacks,  occurred  frequently 
up  to  the  19th;  in  the  intervals  he  was  markedly,  but  not  so  des- 
perately, dyspneie.  Three  vei-y  violent  attacks  occurred  during 
the  period  of  his  first  sojourn  in  the  hosjutal.  Little  or  no  relief 
was  obtained  from  the  hypodi'rmie  use  of  adrenalin,  or  from  the 
usual  asthma  mixtures,  though  iiu)rpliin  and  atropin  were  of 
henetit.  He  was  given  mercury  pi'otoiodid  1/4  grain  t.  i.  d., 
changing  after  a  short  time  to  mercury  salicylate  intranuiscu- 
larly  with  K  I  in  increasing  doses.  Digitalis  was  also  necessary 
most  of  the  time. 

On  December  1st.  1  attempted  a  bi'oiu-hoscopy  under  local 
anesthesia.  The  patient  was  so  excitable  and  apprehensive  that 
the  procedure  was  abandoned  lor  fear  that  persistence  might  pre- 
cii)itate  an  attack  of  dyspnea.  On  the  4th  of  December,  against 
advice,  he  demanded  his  discharge  from  the  hospital. 

On  January  4th.  1916.  he  was  re-admitted  in  much  the  sanu^ 
condition  as  at  the  time  of  discbarge,  but  with  a  recurrence  of 
the  fever,  his  tempei'at ore  i-ising  to  lO^i  for  tlie  next  ten  days 
and  subsiding  to  normal  in  the  crun-se  of  the  succeeding  five  days. 
His  lung  signs  on  i-e-adiiiission  were  practically  the  same:  every- 
where noisy  breathing  «itli  many  umist  and  musical  rales,  but 
with  the  addition  of  an  area  at  the  right  base  of  dullness  and 
bronchovesicular  hreathiug.  This  was  clearl\-  evident  for  one 
(lav  onlv. 
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An  X  r:iy  |iiL'tiire  taken  .laiuuiiN  Id.  11)16.  shows  a  normal  out- 
Jiiif  of  tlif  aorta  and  left  side  of  llie  heart,  with  definite  thieken- 
ini;-  of  llie  rout  nf  lhe  left  huiti'.  l-eft  side,  otherwise  clear.  The 
riiiiit  side  sliows  some  slijilit  foj;'}iiness  down  to  the  5th  rib  pos- 
teriorly, with  a  rather  I'agged  shadow  to  the  right  of  the  verte- 
brae at  the  b'vel  id'  tile  heart,  and  extending  out  two  inehes.  It 
diffei-s  from  a  skiagraph  lalsen  during  his  earlier  admission,  in 
the  presence  of  a  rather  dense  sinidow  at  the  right  base,  whieh 
entirely  obsenres  the  line  of  the  diaphi-agni. 

These  signs,  together  with  shifting  areas  of  impaired  reson- 
ance, where  no  bronchial  breathing  could  be  made  out.  (perhaps 
on  account  of  the  noisy  I'espirations)  were  interpreted  as  indicat- 
ing a  bronchopneumonia. 

The  dyspnea  was  not  as  severe  as  formerly  and  he  had  none 
of  the  violent  paroxysms,  tiiongh  milder  attacks  did  occur  and  it 
was  noted  that  they  were  apt  tn  he  induced  by  any  excitement. 
such  as  a  physical  examination. 

Tin'  laboratory  findings  were  substantially  the  same  as  on  his 
previous  adiiussion. 

As  soon  as  his  condition  seemed  to  wari'ant  it  he  was  trans- 
fei-red  to  the  Laryugologica!  ser\icc  f(ir  hi'onrlioscopy.  Tliei'e 
was  no  hoarseness,  no  pain  and  no  stridor. 

On  January  ]9.  IDIH.  under  oil-elhci-  colonic  anesthesia  after 
Gwathmcy,  Doctor  (/harlcs  -1.  lniper;itoii  lieing  present,  direct 
laryngoscopy-  showed  no  lesion  of  tiie  larynx.  A  7  mm.  Jackson 
bronchoscope  was  i)assed  and  a  definite  and  symmetrical  diminu- 
tion of  the  tracheal  lumen  was  encouidercd  so  that  the  tube  was 
snugly  held  from  the  moment  it  entered  the  trachea,  and  a  cer- 
tain amount  of  pressure  was  nccessai-y  to  advance  it.  (The 
average  diameter  of  the  trachea  in  the  adult  male  is  14:  to  20  mm.) 
This  obstruction  was  not  due  Id  inlilti-ation  oi'  cilema  of  the  mucous 
meml)rane.  which  was  pushed  in  a  loosi'  I'old  before  the  broncho- 
scope and  followed  its  withdi'awal  in  the  sanu-  way.  the  impression 
to  the  eye  and  touch  being  that  the  lining  of  the  trachea  (and 
bronchi)  was  too  large  for  and  very  loosely  attached  to  the  sur- 
roiniding  narrowed,  rigid  and  iiuyiidding  air  passages.  There 
was  no  suggestion  of  the  triieheal  rings  and  the  carina  was  identi- 
fied with  some  difficulty,  being  thickened  and  rounded.  The 
mui-ous  membrane  was  uniformix'  somewhat  congested,  but  not 
markedly  so.  and  by  palpation  it  ilid  not  appear  thi(d'Cened  or 
('(lematous.     The  general  appeai-ance  of  the  trachea   is   indicated 
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by  the  faet  that  on  inspection.  Doctor  Imperatori  thought  I  had 
entered  the  esophagus,  until  he  himself  identified  the  carina. 

Considerable  pressure  was  required  to  enter  the  primary  bron- 
C'lii  and  the  orifices  of  the  secondary  were  only  suggested,  though 
1  passed  a  small  sponge  into  one  or  two.  This  stenosis  was  abso- 
lutely uniform  and  symmetrical  throughout.  The  obstetric  term 
'■justo  minor"  expresses  it  as  well  as  any.  There  was  a  very 
decided  sense  of  unyielding  resistance  oufsidi  of  the  mucous 
nuMubrane.  There  were  no  localized  constrictions  or  dilatations, 
no  ulcerations,  no  scars.  Diffuse  indurative  peritracheo-bronchitis 
seems  to  fully  describe  the  conditions  found. 

On  the  advice  of  Dr.  Potter  of  the  Syphilitic  Service  as  to  the 
most  intensive  antisyphililic  treatment  available,  the  patient  was 
then  put  upon  inunctions  of  mercury  ointment,  beginning  with 
half  a  drachm  a  day.  and  increasing  doses  of  K.  I.  (Salvarsan  was 
at  that  time  unobtainable).  The  mercury  was  increased  until 
signs  of  salivation  appeared. 

His  response  to  this  treatment  was  prompt  and  l)y  February  3, 
1916.  he  was  up  and  about,  with  very  little  dyspnea,  but  .still  con- 
siderable cough  at  night.  He  continued  to  improve  luitil  he  could 
walk  about,  even  hurriedl.v,  without  a  trace  of  dyspnea. 

On  February  22,  1016,  he  began  to  cough  more  and  had  a  slight 
■fever,  with  a  return,  in  the  night,  of  the  dyspnea.  This  seemed 
at  the  time  like  an  added  bronchitis  of  the  ordinary  type,  and 
his  chest  showed  no  abnormality  except  scattered  sibilant  rales. 
However,  his  condition  became  rapidly  worse  and  the  exacerba- 
tions of  dyspnea  were  much  more  frequent. 

At  this  time  the  dyspnea  assumed  a  peculiar  type.  Tiie  inspira- 
tion was  accomplished  in  two  distinct  phases.  The  first  was  evi- 
dently a  violent  diaphragniati(!  effort,  at  the  end  of  which  he 
would  fix  himself  and  pull  with  all  his  accessory  respiratory 
lULisi'lcs.  to  raise  the  ehcst  and  add  a  little  to  his  poor  supply  of 
air.  The  expiration  was  prolonged  and  difficult.  Rales  and 
wheezes  obscured  the  lireath  sounds  during  lioth  inspiration  and 
expiration. 

On  Mai'ch  1,  1916.  he  becanu-  unconscious  and  was  revived  from 
another  attack  of  orthopnea  which  threatened  to  be  terminal,  by 
artificial  respiration  and  stimidants.  His  difficulty  seemed  to  be 
more  expiratory  at  this  time.  His  larynx  moved  only  about  half 
an  inch  during  respiration.  His  systolic  blood  pressure  was  60 
;iu<l  the  diastolic  uno})tainal)le.     That  afternoon  he  became  grad- 
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ually  weaker  ia  his  efforts  to  hreatlie.  the  pulse  failed,  and  finally 
he  died. 

UufortiiiiEitely  no  autopsy  w;is  obtained,  although  arduous  ef- 
forts were  exerted  to  that  end. 

This  observation  ha.s  been  of  extreme  interest  to  me.  although 
of  course  no  endoscopic  surgery  or  treatment  could  have  availed 
in  such  a  condition,  nor,  for  that  matter,  general  specific  medica- 
tion at  such  a  stage.  It  ceilainly,  however,  is  an  adequate  reason 
for  us  all  to  try  to  secure  permission  for  bronchoscopy  in  all 
cases  of  dyspnea  that  are  in  any  way  obscure  as  to  origin  or 
manifestations,  for  the  purpose  of  both  diagnosis  and  treatment. 

It  is  unfortunate,  and  to  me  inexplicable,  that  internists  have 
been  so  apathetic  toward  endoscopy  as  a  method  of  precision, 
when  so  many  brilliant  diagnostic  triumphs  have  lieen  achieved  in 
diseased  conditions. 

Perhaps  our  reports  have  been  restricted  too  much  to  foreign- 
body  work,  possibly  our  observations  have  been  published  too 
exclusively  in  our  special  journals,  ilaybe  we  ourselves  have  em- 
phasized to  too  great  a  degree  the  surgical  possiliilities,  and  neg- 
lected what  may  be  done  in  diagnosis.  Yankauer's  work  in  bron- 
chiectasis has  awakened  interest  in  internists  about  New  York, 
and  each  of  us  in  his  own  circle,  can  do  niueh  to  impress  on  our 
medical  confreres  the  value  of  endoscopic  inv(>stigation  of  all  res- 
piratory troubles. 

In  closing  I  want  to  emphasize  ayain  the  great  value  in  these 
cases  of  Gwathmey's  oil  ether  colonic  anesthesia.  In  this  par- 
ticular patient,  any  anesthetic  seemed  likely  to  be  dangerous,  but 
obviously  it  was  impossible  to  examine  him  without.  I  am  quite 
sure  that  even  insufflation  anesthesia  would  have  precipitated  a 
probably  fatal  attack  of  dyspnea. 

The  relaxation  was  perfect,  the  tracheo-brom-hial  tract  free  from 
secretions,  the  circulation  was  undisturbed,  the  anesthesia  on  a 
perfectly  even  plane  throughout,  there  was  no  nausea,  and  the 
patient  awakeiu'd  with  the  statement  that  he  felt  better  than  in 
a  long  time  before. 

By  invitation  of  l)i'.  Connei-  on  the  :ilst  of  Mai'ch  1  had  the 
opportunity  of  bronchoscoping  a  patient  of  his  at  the  New  York 
Hospital. 

In  this  patient  the  larynx  was  implicated  to  tlie  extent  of  a 
decided  thickening  of  the  vocal  bands,  with  some  sujierficial  scar- 
ring and  serration  of  their  free  borders.     The  tracheal   mucous 
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iiienihraiie  was  j-freatly  congested,  the  upper  rinfrs  were  ill-defiiinl 
aiul  ill  the  lower  two-tliirds,  indistinguishable. 

On  the  posterior  ti'acheal  wall  about  one  iueh  above  the  carina 
was  a  sessile  fuiigating  mass  aliout  tlic  size  of  a  marrowfat  pea. 
Some  of  this  tissue  was  i-emoved  and  piMuonnce(l  by  the  i)ath- 
ologist  "jirobably  luetic.""  P>cyond  the  carina  there  was  no  lesion 
other  than  niario-d  eongestion. 

The  anteeech'Ut  histor\-  was  indelinite  tiumgli  suggestive  i)ut  at 
this  writing,  vigorous  antisyphilitie  ti'eatment  lias  cleared  up  all 
snhjeeii\-c  symjrtoms. 

DISCUSSION. 

Dr.  (^liailes  .Johnstone  Imiiciatori,  New  York  City,  stated: 

"1  had  the  opportunity  of  endoscoping  the  case  with  him,  and  his 
description  of  the  findings  are  very  e.xact.  One  could  hardly  imagine 
that  the  lironchoscope  was  within  the  tracliea,  the  appearance  of  the 
mucous  membrane  being  more  that  of  the  esophagus.  The  rings  of 
the  trachea  could  not  be  made  out.  and  one  had  to  orient  himself  by 
idenlifying  the  carina.  The  breath  of  the  patient  coming  through  the 
bronchoscope,  of  course,  assisted  materially.  The  Gwathmey  ether-oil 
method  of  anesthesia  was  ideal  in  this  case. 

■Regarding  the  pathology  of  this  condition,  very  little  can  be  found 
in  the  literature.  Adami  gives  but  a  few  lines  to  it,  and  considers  the 
condition  very  rare.  From  a  perusal  of  Conner's  article,  the  pathologi- 
cal-histological  report  of  the  sections  that  are  of  interest  to  us,  showed 
the  mucosa  of  the  trachea  and  lironchi  to  be  in  a  hyperplastic  state  and 
thiown  into  polypoid  folds  or  elevations,  wliile  the  bronchial  and 
tracheal  wall  was  in  some  jilaces  entirely  replaced  by  fibrous  tissue, 
the  diagnosis  l)eing  a  diffuse  indurative  peribronchitis  and  endo- 
bronchitis. 

"Symptoms  are  rather  vague  and  the  physical  signs  fail  to  give  any 
clue  of  the  marked  inspiratory  type  of  dyspnea.  Paro.xysmal  dyspnea 
at  .some  time  in  the  course  of  the  di.sease  with  marked  suffocative 
attacks  seem  to  be  characteristic. 

"Diagnosis:  Paroxysmal  attacks  of  dyspnea  and  as  the  disease 
advances  marked  dyspnea,  coupled  with  negative  cardiac  and  renal 
complications,  and  with  or  without  positive  laryngeal  findings,  plus  a 
positive  Wassermann,  should  lead  one  to  suspect  endol)ronchial  ol)Struc- 
tion:  this,  in  turn,  may  be  definitely  identified  by  endoscopy. 

"Treatment:  As  syphilis  does  not  confer  immunity  against  acute 
iodism.  potassium  iodid  alone  should  be  given  with  caution.  As  we 
know  that  iodin  is  remotely  irritant  to  mucous  memltranes  and  an 
inflammatory  edema  of  the  larynx,  trachea  or  bronchi  may  be  super- 
induced on  an  already  irritated  respiratory  mucous  membrane.  Sal- 
varsan  or  its  substitutes  would  have  seemed  to  be  the  elective  method 
of  treatment  in  this  case,  followed  by  the  use  of  mercury,  either  by 
inunction  or  injection." 

Dr.  Robei-t  Levy,  Denver,  Colo.,  thought  Dr.  Arrowsmith's  paper 
should  stimulate  inquiry  along  the  lines  suggested.  No  doubt  many 
cases  of  tracheal  and  bronchial  syphilis  had  passed  unnoticed.  It  was- 
true  that  the  use  of  the  bronchoscope  would  doubtless  call  attention 
to  conditions  in  the  trachea  and  bronchi  which  formerly  were  not 
recognized, — a  point  which  Dr.  Arrowsmith  probably  wished  to  em- 
phasize. The  placing  on  record  of  such  cases  was  important.  Cases 
of  ulceration  of  the  trachea  had  been  reiiorted  from  time  to  time.  He 
recalled   a   case   of   ulceration   at   the   bifurcation   of  tlie   trachea,   with 
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cough,  in  a  policeman.  Syphilis  was  suspected,  but  the  man  passed 
out  of  his  care  and  the  subsequent  history  could  not  be  reported  In  a 
case  of  tracheoesophageal  syphilis  reported  at  the  meeting  of  the 
Middle  and  Western  Sections  at  St.  Louis,  it  was  fair  to  assume  that 
perforation  of  the  trachea  was  due  to  syphilis  ulceration. 

Dr.  Robert  ('lyde  Lynch.  New  Orleans.  La.,  had  had  an  experience 
With  tracheobronchial  syphilis  limited  to  two  cases.  One  case  was 
that  of  a  marine  man  who  had  a  tracheal  fistula,  a  gumma  which 
ulcerated  just  below  the  thyroid  gland.  The  rings  of  the  trachea  were 
exposed  as  if  one  had  done  a  very  had  tracheotomy  operation  There 
was  a  definite  history  of  syphilis.  The  fistula  closed  and  the  trachea 
had  remained  patulous  since.  The  second  case  was  at  the  Eve  and  Ear 
Hospital  in  New  Orleans.  It  was  the  third  stage  of  svphil'is  and  the 
gumma  involved  the  fossa  of  Rosenmiiller.  Spirochetes  were' removed 
from  the  surface  in  this  location,  and  a  section  removed  showed  eAi- 
dence  of  gummatous  infiltration.  In  consultation  it  was  discovered 
that  between  the  upper  and  the  lower  lobes  of  the  right  lung  there  was 
a  dull  or  quite  flat  area,  quite  definite  in  outline.  This  was  a  gumma 
In  the  lower  lobe  of  the  right  lung  there  was  apparently  complete 
absence  of  stem  bronchi;  in  other  words,  there  were  not  so  many 
offshoots  from  the  bronchus  as  ordinarily  found  by  X-rav  examination 
This  patient  had  liegun  to  have  hemoptysis.  Internists  in  New  Orleans 
had  observed  a  number  of  cases  of  gumma  of  the  lungs  of  a  pronounced 
type,  in  which  no  tubercle  bacilli  were  found,  in  which  the  area  of 
dullness  was  not  limited  to  the  lower  lobe,  and  in  which  the  poly- 
morphonuclear increase  was  not  as  ordinarily  observed.  The  import- 
ance of  a  closer  relationship,  bronchoscopically.  between  internist  and 
laryngologist  was  emphasized. 

Dr.  Chevalier  .Jackson.  Pittsburg.  Pa.,  thought  it  was  verv  fortunate 
indeed  for  medical  science  in  general  and  for  bronchoscopv  in"  particular 
that  this  case  fell  under  the  observation  of  such  acute  and  accurate 
observers  as  Dr.  Arrowsmith  and  Dr.  Imperatori.  His  personal  ob- 
servations in  syphilis  of  the  tracheobronchial  tree  have  been  three  and 
they  have  been  published.  In  none  of  them,  however,  was  there  such  a 
serious  condition  as  that  observed  by  Dr.  Arrowsmith.  All  of  them 
were  mild  cases  or  lesion  relics,  and  all  of  them  recovered.  Dr.  Bo.yce 
who  had  had  a  large  fluoroscopic  experience,  stated.  "I  have  seen 
through  the  fluoroscope  a  ragged  shadow  to  the  right  of  the  vertebrae 
at  the  level  of  the  heart  and  extending  out  about  two  inches  in  a  num- 
ber of  luetic  cases  and  I  l)elieve  it  has  some  diagnostic  value  Begin- 
ning malignancy  is  the  only  thing  likely  to  be  confused  with  it  "  He 
the  speaker,  would  like  to  ask  Dr.  Arrowsmith  in  his  replv  to  state 
whether  he  believed  the  quick  response  to  specific  treatment  with  the 
great  relief  of  the  dyspnea  could  not  have  been  due  to  the  relief  of 
some  condition  other  than  the  indurative  peritiacheobronchitis-  which 
it  seemed  to  him.  would  be  like  the  syphilitic  filuotic  conditions  seen 
in  the  larynx  and  which  are  not  amenable  to  anv  form  of  spe- 
cific treatment.  He  heartily  agreed  with  Dr.  Imperatori's  remarks  on 
potassium  lodid:  though  it  was  clearly  indicated  here  and  doubtless 
was  responsible  for  the  improvement.  He  believed  that  everything 
was  done  in  this  case  that  could  possibly  have  been  done  under  the 
circumstances,  to  relieve  the  patient.  He  heartily  endorsed  Dr  \r- 
rowsmith's  suggestion  as  to  calling  the  attention  of  internists  to  the 
value  of  Dronchoscopy  in  disease.  The  utility  of  the  work  both  for 
diagnosis  and  treatment,  was  only  in  its  infancy,  and  he  felt  that  if 
bronchoscopy  was  ever  to  receive  its  just  measure  of  recognition  by 
the  internist,  bronchoscopists  would  have  to  do  the  work  with  local 
anesthesia,  in  adults,  none  in  children:  because  the  greatest  usefulness 
would  be  in  the  early  stages  in  which  the  relatively  mild  svmptoins 
of  the  patient  would  never  seem  to  the  internist  to  justify  general 
anesthesia.  For  foreign  body  work  the  endoscopist  should  use  what- 
ever form  of  anesthesia  he  may  think  will  give  him  the  best  results 
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but  in  bronchoscopy  for  disease,  general  anesthesia  was  a  bar  to  inves- 
tigation of  any  except  the  most  desperate  cases. 

Dr.  .Tolni  A.  Thi)iii|'s()ii,  Cincinnati,  Ohio,  called  attention  to  the  well 
known  fact  that  a  combination  of  local  with  general  treatment  of  syphil- 
is of  the  upper  air  passages  would  give  quicker  results  than  either 
alone.  In  his  first  case,  reported  twenty  years  ago,  guniniata  of 
the  lower  lol)e  of  the  right  lung,  the  patient  had  a  temperature  of 
104  degress,  she  was  expectorating  a  quart  of  offensive  fluid  daily, 
and  was  going  on  rapidly  to  a  fatal  end.  Internal  treatment  had  no 
effect,  and  intratracheal  injections  were  employed.  In  three  weeks 
the  temperature  was  normal,  and  in  three  months  the  patient  had 
returned  to  normal  health.  In  such  cases  as  that  reported  by  the 
essayist  intratracheal  injections  would  have  relieved  the  Intense 
dyspnea. 
« 

Di'.  Kiigene  I-.  Vansant,  Philadelphia.  Pa.,  recalled  a  case  of  syphilis 
of  the  bronchi  and  lungs,  with  absence  of  tubercle  bacilli,  with  widely 
disseminated  symptoms  in  the  lungs,  without  emaciation — points  which 
may  indicate  syphilis. — in  which  recovery  followed  energetic  mixed 
treatment. 

I!r.  Thomas  H.  Halsted.  Syracuse,  X.  Y.,  had  had  three  cases  of 
tracheobronchial  syphilis,  two  of  which  had  come  under  his  observa- 
tion before  he  had  begun  to  use  the  bronchoscope.  Both  of  these 
patients  were  cyanotic  and  about  to  succumb.  Recovery  followed  tra- 
cheotomy and  antispecific  treatment.  In  the  third  case  the  patient,  a 
woman  of  4-5  years  of  age.  was  cyanotic  and  semiconscious  when  first 
seen  by  him.  She  was  sent  to  the  hospital,  and  bronchoscopy  was  per- 
formed. There  was  ulceration  at  the  tracheobronchial  junction.  This 
area  was  covered  with  crusts  similar  to  those  seen  in  atrophic  rhinitis. 
Nitrate  of  silver  was  applied  to  the  ulcer,  and  general  treatment  given. 
Six  months  later  the  patient  had  another  attack  of  dyspnea  and  died. 
Intratracheal  injections  of  vaseline  or  albolin  were  used  to  soften  the 
crusts. 

Dr.  Lee  M.  Hard,  New  York  City,  cited  the  case  of  a  man  about  50 
years  of  age,  who.  a  short  time  before,  had  been  sent  to  him  with  the 
history  of  spasmodic  cough.  He  had  had  a  numlier  of  X-ray  examina- 
tions, which  revealed  nothing  except  a  peculiar  area  in  one  lung.  The 
internist  could  find  no  cause  for  this  cough.  Bronchoscopy  showed 
that  the  right  bronchus  was  intensely  congested  at  its  junction  with 
the  trachea.  There  was  no  history  of  syphilis.  In  the  meantime  he  de- 
veloped a  gumma  on  the  scalp.  In  such  cases  the  bronchoscope  would 
make  the  diagnosis  where  the  internist  could  not.  He  had  had  another 
case,  in  a  boy  about  three  years  old.  who  had  a  syphilitic  gumma  of  the 
trachea.  He  passed  an  intubating  tube  three  and  a  half  inches  long, 
holding  it  in  place  with  a  clamp.  This  was  worn  for  four  or  five 
months. 

Dr.  Jackson,  at  the  request  of  the  President,  spoke  of  the  legal  as- 
pect of  the  bronchoscopic  examination,  in  cases  anesthetized  for  other 
purposes  and  in  whom  bronchoscopy  was  not  indicated.  He  had  had  an 
experience  years  ago  which  had  caused  him  to  go  into  the  legal  phases 
of  consent  to  operation.  He  did  a  tracheotomy  on  a  child  whose  heart 
had  stopped.  He  had  gotten  consent  to  the  mastoid  operation,  but  the 
father  brought  suit  on  the  ground  that  the  tracheotomy  was  done  with- 
out consent.  The  suit  hung  over  his  head  for  two  years,  and  caused 
him  a  good  deal  of  worry.  Finally  the  man's  attorney,  who  happened 
not  to  be  a  "shyster,  "  called  on  him  about  the  case  and  was  told  that 
six  medical  men  were  present,  all  of  whom  would  testify  that  opera- 
tion was  necessary  to  save  the  patient's  life.  The  attorney  advised  his 
client  that  he  had  no  ground  for  action,  especially  as  the  child  was 
alive  and  well.  Since  that  time  he  had  always  insisted  on  written  con- 
sent, covering  everything  that  might  be  deemed  necessary,  by  himself  or 
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his  associates.  He  would  not  presume  on  this  account  to  do  a  purely 
experimental  operation  or  one  not  urgently  necessary.  If  the  parents 
were  accessible  he  would  ask  their  consent  to  any  additional  procedure 
if  time  permitted:  hut  often  the  children  were  left  at  the  hospitals  by 
their  parents.  One  would  certainly  be  subject  to  suit  for  malpractice 
for  an  experimental  operation,  or  for  any  operation  that  is  not  neces- 
sary. Doing  anything  merely  for  the  development  of  one's  technic  was 
a  matter  for  one's  own  conscience. 

l)f  Am-<)«  smith,  in  closing  the  discussion,  said  he  attributed  the  un- 
l)leasant  after-effects  of  the  iodides  to  the  fact  that  the  initial  dose  was 
too  large.  Answering  Dr.  .Jackson,  he  said  there  was  no  congestion  or 
swelling  of  the  soft  parts,  and  apparently  no  syphilitic  lesion  there. 
I'ndoubtedly  the  prompt  yielding  was  in  part  due  to  the  mental  effect 
of  the  treatment.  The  mere  mechanical  stretching  of  the  trachea  and 
bronchi  temporarily  relieved  the  patient.  Dr.  Thompson's  suggestion 
was  a  good  one  but  he  did  not  think  local  medication  would  have  done 
any  good  in  the  case  reported.  He  had  used  intratracheal  injections 
for  twenty  years  in  suitable  cases.  He  employed  for  this  purpose 
vegetable  oils,  medicating  them  in  various  ways.  Mineral  oils  were  not 
satisfactory  in  these  cases. 


THE   TIJKAT.MEXT    OF   TRACHEOBRONCIIIAE 
DIPHTHERIA. 

l:.v   HI-:.\l;V  LOWNDES  LYXAH.  M.  D.,  NVw   York.  X,    V. 

Ill  lrMrlii'()lir<iiii-lii;il  (ii|)litlu'rin.  the  iiieiiiliriiiu'  iiiny  cause  pri- 
luarv  stenosis  in  ime  of  these  loealities  and  spi'ead  to  tile  otiier 
I'roni  aliove  (lownwanl.  anil  from  lielow  npAvanl.  In  utlier  wonls. 
it  may  neeur  in  the  traehea  ami  travel  llo^vlnva^ll,  or  it  may  start 
primarily  in  the  lironehi  ami  tra\el  npwanl.  The  menihrane  may 
lie  parietal  and  oeeiipy  oiil.v  a  small  portion  of  the  lumen,  or  it  may 
lie  in  the  form  of  a  loii^'  rililmn.  a  eyliiider,  oi-  a  solitl  east,  partially 
or  completely  olistrnet ine-  the  eiitii-e  respiratory  traet. 

I  am  firm  in  my  lielief  that  the  >ireat  ma.iority  of  these  mem- 
liranoiis  stenoses  travel  from  lielow  iipAvard.  and  this  statement  is 
lioriii'  out  liy  (lirei't  larynecal  and  lironehoseo|iie  examination  on 
eases  reedunizeil  prior  to  the  third  day  of  the  disease,  the  larynx 
not  lieiiie-  involved,  and  diphtheritie  memlirane  eiieounteied  only 
when  the  lower  traehea  and  lironehi  are  reaehed  when  the  foreiii-n 
liody  olistrnet ion  is  plainly  visihle. 

If  in  all  of  these  eases  the  memhraiie  slartetl  ]irimarily  in  the 
laryii.x  we  would  never  fail  in  our  diatiiiosis.  for  the  eoiistrieted 
eoue'li  of  the  larynge;il  t\  pe  would  put  us  on  oui-  unard;  hut  siudi 
is  not  the  ease  in  these  low  lueinliranons  types  of  diiihtheria.  This 
condition  starting;-  pi-imarily  in  the  lironehi  is,  1  feel,  oxcrlook'ed  in 
many  instances  and  diai;noseil  lironchopiieumonia.  If  one  will 
only  hear  in  mind  that  there  is  such  a  disease  as  lii'oncliial  diph- 
theria which  may  he  mistaken  for  lironelio|iueiimonia,  and  lie  con- 
stantly on  the  lookout  for  the  former  eouditioii,  I  can  si'c  no  rea- 
son why  any  i;ra\e  error  in  diagnosis  should  lie  made.  I  wish  to 
make  myself  perfectly  clear  on  this  point,  and  not  lead  anyone  to 
lielieve  that  I  consider  all  of  the  secondary  and  latent  imeumonias 
tracheobronchial  diphthci-ia:  1  am  speaking  of  the  |)riniary  in- 
volvement of  the  lung',  accompaniiMl  by  marked  cyanosis  early  in 
the  disease,  asthmatic  dyspnea  and  peculiar  lint  constant  physical 
signs  distinctive  of  lironcliial  ohstriiction. 

Xasal,  toiisilar  and  pharyngeal  exudates  are  alisent  in  many  of 
these  cases  when  the  disease  has  lieen  recogni/ed  earlier  than  the 
third  or  fifth  day.  ('iilture  returns  taken  fi-om  eases  without  \is- 
ilile  exudate  on  the  tonsils  or  pharynx  are  invariahly  iiegati\e.  for 
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it  is  iiii|>()ssil)lc  by  tlu'  oriliiuii'v  methods  of  takinjr  i-iilturi'S  to 
rc.-ii'li  till-  site  of  the  loeal  lesion.  Ou  the  other  hand.  nu\n.\'  i-id- 
tiires  nia.\-  give  negative  results  even  when  taken  through  the 
direet  si)eculinu  or  the  bronehoseope.  Recently  I  was  called  to  see 
a  case  of  low  membranous  di|)htheria  of  five  days'  duration.  In 
this  case  the  family  i)hysician  argued  that  a  series  of  cultures  tak- 
en from  the  throat  were  ueuative.  and  furtln  ruiore.  there  was  im 


KiS.  1.  Case  5.  Cast  of  membrane  caiefuU.v  dissected  out  after 
with  icitton  and  plaster  of  pari.s.  Showing  complete  obstruction  of  the 
whole  tracheobronchial  tree.  The  lungs  were  increased  in  volume  and 
the  areas  about  the  main  bronchi  were  necrotic.  Draw  ni?  is  sc-mi-dia- 
gramatic. 

exudate  on  the  tonsils,  nor  was  there  any  nasal  discharge.  It  was 
next  to  inii'iossihle  to  convince  this  physician  of  the  true  nature  of 
the  disease  even  when  he  saw  for  himself  through  the  direct  specu- 
lum a  mass  of  membrane.  I  only  mention  this  specific  instance  as 
one  of  many  which  occnr  in  practice  every  daw  and  also  tn  im- 
press the  fact  that  cultures  are  of  little  value  in  settling  the  diag- 
nosis.    Often  too  much  time  is  lost  as  well  as  the  life  of  the  patiiMit. 
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^^ll(■ll  we  (lcl:iy  I'rDiii  clny  to  (l;iy  liy  tMldni;-  cultures  ratluT  thau  iul- 
inittiny  the  element  of  doiilit  jiiiil  giving-  a  dose  of  antitoxin. 

The  clinical  picture  of  a  c-ase  of  traelieohroneliial  diphtheria 
is  quite  distinctive  of  this  disease.  The  onset  is  seldom  sudden, 
and  the  voice  is  never  lost,  and  aside  from  an  occasional  cough  and 
slight  striilor.  the  condition  nia\-  he  ivadilv  overlooked  and  treated 


Fig.  2.  Case  7.  Cast  removed  by  Ur.  W.  T.  Cannon  while  peifoiniing 
i-epeated  intubations  witli  long  tulies  while  I  was  on  the  way  to  the  hos- 
pital to  liront-lioseope  the  patient.  Cast  euu.^lied  out  on  removal  of  a  lont 
iiituhatiim    tube. 


as  an  ordinary  catarrhal  cold.  An  extremely  sad  example  of  this 
occurred  in  the  family  of  a  very  reputable  surgeon.  Tiic  child 
was  not  at  all  sick,  and  aside  from  a  slight  cough  at  times  had  no 
disturbance  whatsoevei-.  There  was  no  rise  in  tempei'ature,  and 
the  unfortunate  little  patient  playetl  with  her  toys,  and  was  appar- 
ently as  well  and  bright  as  the  other  children  in  the  famil.v.  The 
father,  who  is  a  \'crv  close  observer,  did  iu)t  consider  the  condition 


TRACHE(JBROXCHIAL    DIPHTHERIA. 


17 


other  than  a  t-atarrhal  cold,  whicli  was  only  quite  natural  from  the 
clinical  picture.  On  the  tifth  day  of  the  disease  the  stenotic  syni])- 
Idiiis  liccaiiie  marked:  the  temperature  rose  to  103°  F..  accom- 
panied by  marked  restlessness,  cyanosis  and  irregular  pulse;  the 
re.s])irations  wei-c  laliorcd  and  asthmatic  in  character,  and  there 
was  marked  sinking-  in  of  the  supi'aclavieular  and  sternal  notches, 
as  well  as  dipping  in  of  tiie  epigastrium.  It  was  very  evident  at 
this  date  that  the  condition  was  one  of  diphtheria,  with  which  we 
liM<l  to  (leal.  Intubations  and  antitoxin  were  of  no  avail  and  the 
<-hild  died  within  a  few  hours. 


Fig.  1.  Parietal  traclieal  and  bronoli'.al  casts  from  case  S.  lop  right 
Iiand  corner;  ca.se  21.  top  left  liand  corner;  case  33,  bottom  left  liand 
cornel-;    case    2S:.    ijottom    i-iglit   liand   corner. 

I  can  rcjioi't  a  number  of  cases  with  similar  histoi'ies  wliicli  1 
think  only  goes  to  show  how  easily  these  conditions  ha\'e  been 
overlook'cd  formerly,  and  there  is  no  doulit  that  many  are  still 
overlooK'ed.  iiiili'ss  a  cast  of  memlirane  is  coughed  up.  or  the 
larynx  becomes  involved  with  a  typical  picture  of  laryngeal 
"i'rou|i. "  It  is  only  then  that  a  correct  diagnosis  is  made.  There 
is  no  iloubt  that  many  of  the  so-called  asthmatic  attacks  which 
terminate  fatally,  are  due  to  diphtheritic  bronchial  obstruction. 

When  one  is  called  to  see  one  of  these  low  membranous  types  of 

•  diphtheria,  he  will  readily  note  the  ballooning  of  the  chest,  for  in 

these  cases  there  will  be  markefl  emphysema  of  the  lung  in  which 

the  bronchus  is  obstructed.     These  foreign  bodies  seem  to  act  as  a 
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\;ilvc.  ;iii(l  air  can  enter  the  hnii;'  nuieh  more  readily  than  it  ean 
make  its  exit,  wliieh  accounts  for  the  balloouiug  of  the  lung.  The 
type  of  respiration  i.s  decidedly  asthmatic,  aeeompanied  by  early 
cyanosis  and  a  cough  which  is  seldom  of  the  eroupy  type  unless 
the  larynx  has  become  involved.  I  have  freipiently  noted  only  one 
side  of  the  ciiest  liarrel-shaped.  and  on  i>assing  the  lironchoscope 
lound  iinlx-  the  lu'imi'luis  on  that  si<le  obstructed.    The  barrel  chcsl 


l''ig.  5.  Case  35.  Showing  menibianc  reformed  in  tiie  left  bronelius  on 
aicount  of  its  not  liaving:  l)een  removed  entirely  from  the  bronchial 
branches.      There   was    nn   involvement    of   the   lar.vnx   or   upper   trachea. 

is  es|ieeially  marked  in  youug  children.  The  respiratory  miiriaiir 
is  tliminished  or  absent  on  the  affectetl  siile  while  over  the  healthy 
lung  the  resjiiratory  murmur  may  be  so  harsh  that  it  is  mistaken 
for  pure  bronchial  breathing.  This  is.  therefore,  another  reason 
wliy  a  mistake  in  diagnosis  is  made,  and  the  unaffeete<l  lung 
called  i)neumonic.  Dullness  is  seldom  present  in  these  eases,  and 
a  hyi'er-resonant  note  is  the  rnle.  due  to  the  enormous  amount  of 
emphysematous  lung  tissne.  The  alveoli  may  be  markedly  dis- 
tended at  times,  ami  it  is  not  at  all  uncommon  at  autopsy  to  finil 
large  ail'  blelis  covering  the  visceral  pleurae  and  the  outer  surface 
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of  the  pericardium.  Even  the  pericardial  sac  may  be  ballooned 
with  air.  At  times  these  blebs  rupture  into  the  mediastinal  spaces 
at  the  root  of  the  lung,  and  the  air  following  the  deep  cervical 
fascia  gets  into  the  subcutaneous  cellular  tissues  and  we  have  a 
generalized  subcutaneous  empl\ysema.  Since  the  advent  of  direct 
laryngoscopy  and  broncluiscopy,  many  children  with  foreign  body 
diphtheritic  membrane  plugging  the  bronchi  have  been  saved  and 
even  those  who  have  fatal  termination  are  treated,  however,  on 
definite  scientific  principles.  Any  slowly  progressive  dyspnea 
should  be  looked  upon  with  a  considerable  degree  of  apprehension. 
and  Avhen  we  are  unable  to  account  for  the  cause  of  the  dyspnea,  a 


Fig.  6.  Cylinder  and  ribbon  cast  removed  from  trachea  and  right  bron- 
chus,   by    bronohoscopj'. 

Fig.  7.  Torn  c>*lindrical  cast  remo\'ed.  There  was  a  ribbon  cast  wtilch 
was  conglied   up  prior  to  the  removal   of  tlie  second  cast. 

broncho.scopic  examination  should  be  made.  There  is  little  shock 
accompanying  a  bronchoscopic  examination  in  these  children.  1 
have  passed  the  bronchoscope  on  a  number  of  cases  of  pneumonia 
without  untoward  effect  on  these  subjects,  but  I  do  not  profess  to 
make  any  claim  that  bronchoscopy  will  have  a  beneficial  effect 
in  the  treatment  of  pneumonia  even  if  we  use  suction  to  remove 
the  ropy  mucus  which  often  makes  respiration  difficult,  for  the 
fatal  termination  of  a  pneumonia  is  not  due  to  mechanical  ob- 
struction to  respiration,  but  to  the  failing  action  of  the  heart, 
cau.sed  by  the  profound  pneumotoxemia.  In  tracheobronchial 
diphtheria  the  i)rocess  is  a  mechanical  obstruction  to  respiration 
phis    i-ai-lioiiii-    acid    poisoning   and    diphtheritic    toxemia. 
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If  tile  lic;ii1  iii-tioii  is  sii|)|)()rti'(l  in  these  diphtlicritii-  i-;ises  iiiilii 
tlic  iiifclianic;!!  iilistnictioii  is  i-ciiiovfd  tiu'  oiitcoiiii'  of  the  ease  is 
usuallv  favorable.  A^aiii.  if  fes|iiratioii  fail  prior  to  the  failing;'  of 
the  heart,  the  jiatieiit  ean  lie  resiiseitate(l,  hut  if  the  heart  failure 
preeede  the  respiratory  failure  there  is  hut  litth'  <-hani-e  of  resusci- 
tation. This  eardiae  and  respiratory  nieehanism  I  ha\e  studied 
very  closely  in  all  intubated  cases,  especially  in  the  auto-extuha- 
tioii  ty])e.  in  tlx'se  cases  there  is  marked  perichondritis  of  the 
cartilages  of  the  larynx,  which  is  tiie  cause  of  the  persistent  couuh- 
in<r  n]i  of  the  tulie.  for  the  crii-oid  cartilatre  having  sloughed  out 
can   no  longer  hold   I  he   tulic   in   jilacc.     These  cases  give  ou''   Imt 


Fig.   Sa.     Turn    c.vliinK-r    ia.st    louglu-O    up    li.v    an    atUUt    26    years    of    age. 

little  time  to  deliberate,  foi-  the  larynx  collapses  as  soon  as  the 
tube  is  coughed  out  and  if  no  intubator  is  at  hand  tiie  termina- 
tion is  usually  fatal.  .Many  times  the  child  will  be  lost  if  one  fights 
to  get  the  tube  introduced  while  the  child  is  in  the  death  s|)asm. 
and  the  i-asiest  way  to  handle  tliis  condition  is  to  let  the  patient 
practically  die,  and  then  by  rapid  intubation  and  artificial  respira- 
tion the  child  will  slowly  return  to  life.  In  all  of  these  cases  the 
heart  soiuids  will  be  heard  with  the  stethoscoiie  before  I'espira- 
tion  returns.  When  tin-  heart  sounds  are  inaudible  there  is  little 
chance  for  resuscitation  even  tliough  the  child  may  insi)ire  once 
or  twice  during  the  artificial  manipulation.     The  identical   is  true 
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of  cjirdific  Mini  respiratory  failure  in  tlii'sc  (li|)htlieritic  hroiidiial 
stenoses.  The  only  sni)portive  treatment  given,  in  t'aet.  the  only 
drugs  used  besides  the  antitoxin  are  small  doses  of  morphia,  at- 
ropia  and  adrenalin.  All  of  the  instrnnientation  is  done  -without 
any  anestheti<-  on  ehildi'm  as  well  as  adults. 

Tli(  I'lii/siiiil  Sifiiis.  'I'he  physical  signs  are  of  the  greatest  aid 
in  arriving  at  a  diagnosis.  Inspeetion  will  invariably  reveal  a 
hari'el-shaped  chest  referable  to  the  side  on  which  the  bronchus 
is  obstructed,  and  there  will  lie  noted,  even  early  in  the  disease, 
retraction  of  the  steriuil  uotcli  and  sinking  in  of  the  c]iigastriuni. 
Cyanosis  of  the  finger  tips  is  an  i'\'er  present  sign. 

I'l  rciissimi.  The  signs  of  atelectasis  which  are  found  at  autopsy, 
arc  usually  masked  by  the  sui'rounding  areas  of  emphysiMmitous 


I''ig.  Sli.  Secund  last  lemnM-.l  t  went  \ -ICur  h.nus  hu,r  wliirli  i.s  lUIeil 
Willi   bluoil   i-lot  converting  it  into  a  soUd   cast. 

lung    tissue    and    there    is    inci'cased    I'esonancc.    hy))ei'-rcsonancc. 
ovci'  lhe  entire  collapsed  ari-a, 

A  iisiiillitl  ion.  The  most  constant  physical  signs  ari'  a  diminished 
or  absent  resjiiratm^y  uiurmui'  oxer  the  afl'ectcd  side,  in  compari- 
son to  the  rather  harsh  I'cspiratoi'y  mui'mur  o\'ei'  the  unaffected 
lung  which  m;iy  be  so  mai'kcd  as  to  be  mistaken  foi'  brom'hial 
breathing.  The  rales  are  of  the  subcrepitant  \ariety,  but  may  also 
be  sibilant  and  sonorous.  When  the  patient  has  been  intubated 
with  an  O'Dwyer  tube  which  is  not  long  enough  to  give  relief,  it 
is  best  to  remove  the  tubr  before  imdving  a  |)hysical  examination, 
for  the  amount  of  mucous  transmission  through  the  lube  will 
magnify  as  well  as  distort  all  of  the  physical  signs.  One  of  the 
best  an<l  the  most  accurate  auscidtatory  sign  is  elicited  by  jilac- 
iiig  the  bell  of  the  stethoscope  lirmly  on  the  trachea  in  the  stci'iial 
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notch  with  tin-  head  well  retracted.  At  this  site  there  are  no  traus- 
iiiitted  rales,  and  one  can  often  hear  a  ""fiip-tlop"  sound  due  to  a 
loosened  piece  of  membrane  which  is  blocking  respiration.  With 
these  physical  signs  which  are  fairly  constant,  accompanied  by 
a  peculiar  inspiratory-expiratory  asthmatic  dyspnea  I  think  are 
the  chief  indications  for  bronchoscopic  measures. 

The  differential  diagnosis  is  to  be  made  from  bronchopneu- 
monia, catarrhal  bronchitis,  foreign  bodies  and  thymic  asthma. 

From  bronrliopiifioiioiiin  by  the  absence  of  the  constricted  cough, 
the  different  charactei-  of  the  dyspnea,  and  the  physical  signs  in 
the  chest  which   diftVr  from  bronchial  obstruction.     The  dimin- 


Fig.  9.  Cast  partiaHy  remo\'ed  through  tracheal  listula.  The  bronchial 
portion  was  coughed  up  and  obstructed  the  tube  and  was  later  removed. 
.\dult    female.    L'2    years.      Willard    Parker   Hospital.      Died   same   day. 

ished  or  absent  respiratory  murmur  with  a  hyper-resonant  note 
over  the  lung  in  which  there  is  bronchial  obstruction,  and  the 
constant  and  progressive  character  of  the  asthmatic  dyspnea,  are 
the  best  guides  in  making  a  differential  diagnosis.  Again,  failure 
to  relieve  the  stenosis  by  the  O'Dwyer  tube  and  the  peculiar  con- 
•strieted  or  rather  blocked  expiratory  cough  with  the  tube  in  place 
is  indicative  of  membrane  below  the  tube. 

From  foreign  bodies  of  extremel.v  irritating  substances,  such  as 
peanut  and  carrot  pulp,  the  character  of  the  dyspnea  and  cough  is 
extremely  violent  and  the  patient  may  rapidly  become  exhausted 
from  the  prolonged  respiratory  effort.     The  cough  reflex  is  lost 
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ill  the  later  stages.  Tlie  history  of  asjiiratioii  of  the  foreitrn  liody, 
and  the  suddenness  and  extreme  severity  of  the  attack  are  tlic 
liest  aids  m  arriving:  at  a  eonelusion. 

From  cafanlinl  broncliilis,  tlie  diagnosis  is  at  times  extremely 
diffieidt,  for  in  many  instances  the  clinieal  picture  in  diphtheritic 
obstruction  is  one  of  catarrhal  l)ron<'hitis  at  the  outset.  The  in- 
volvement in  the  severe  form  of  bronchitis  of  the  smaller  tubes,  as 
.seen  jiarticularly  in  measles,  is  usually  bilateral,  well  marked  from 
the  onset,  and  there  are  the  ever  constant  sibilant  and  sonorous 
rales,  and  the  normal  resonance  on  percussion.  The  attack  is  not 
slowly  progressive,  but  well  marked  from  the  beginning.    At  times 


Fig".  10.  Lar.vnx  and  i 
<if  age  in  whom  traclu  a 
membrane    in    tlie    bronrh 

there  may  be  marked  cyanosis  and  dyspnea,  especially  in  young 
children. 

From  Ihj/iiiic  (isflniKi.  liy  the  iiistor.v  of  the  <-'onstant  attacks  of 
asthmatic  dyspnea,  the  peculiar  conformation  of  the  chest,  and  the 
X-ray  findings.  The  treatment  of  this  condition  resolves  itself 
into  the  treatment  by  intramuscular  and  intravenous  injections  of 
antitoxin  in  large  doses.  I  think  intravenous  injection  is  contra- 
indicated  when  the  heart  action  is  failing,  and  I  have  seen  fatal 
results  rapidly  follow  Hooding  of  the  circulation  by  intravenous 
injection.  I  have  .seen  several  cases  of  tracheal  diphtheria  in 
private  practice  which  were  recognized  early  in  the  disease,  all  of 
whom   recovered  after  a  dose  of  10,000  units  of   antitoxin   sub- 
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futjiiu'iuisly.  All  of  these  cliildren  had  i)ai'ietHl  casts  ami  iiitiilia- 
tion  was  not  necessary.  There  is  little  or  no  prostration  early  in 
the  disease,  and  post-diphtheritic  paralysis  is  never  seen,  unless  the 
ease  is  of  long  standing  and  the  pharynx  and  tonsils  have  heeonie 
involved.  Even  enormous  dosage  of  antitoxin  and  mechanical 
removal  of  the  membrane  in  the  ease  of  long  standing  is  futile, 
for  these  patients  invariably  .succumb. 

ireehanical  removal  of  the  obstructing  membrane  through  the 
direct  laryngeal  speculum  and  bronchoscope  is  not  at  all  ditlficnlt 
if  the  case  is  recognized  fairh-  i-arly.  tven  before  antitoxin  is  given. 
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J''ig.  11.  .\  remarkable  case  diagncsed  bilateral  bronchopneumonia  an^l 
never  intubated.  No  suspicion  of  dipbtheria  as  aU  of  the  pharyngeal  cul- 
tures were  negative,  and  the  voice  was  not  lost.  The  case  was  discovered 
during  routine   practice  of  measuring  bronchi   in   the  morgue. 

and  is  followed  liy  only  a  small  aniount  of  tileeding  in  comparison, 
to  the  rather  free  hemorrhage  when  membrane  is  stripped  from  the 
tonsils  or  pharynx.  Formerly  I  used  both  forceps  and  suction, 
but  the  forceps  are  of  little  use  as  they  only  remove  small  pieces 
of  the  membrane  and  naturally  prolong  the  operation.  With  the 
small  suction  tube  attached  to  the  small  spray  and  vacuum  pum[) 
made  by  Sorensen,  of  New  York  City,  the  riiembraiie  is  readily 
removed  in  long  pieces  and  the  bronchoscopic  manipulation 
materially  shortened,  ilade  and  broken  siu'tion  with  a  Potain 
aspirator  is  also  useful.  l)ut  is  never  as  satisfactory  as  the  contin- 
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tiiius  vaciniiii  iiiiide  liy  the  I'lccti-ic  motor.  A  vaiMimn  of  ti\e  iiicht's 
is  surtieient  to  remove  all  of  the  membrane  and  eaiises  little  lileed- 
iug,  while  an  increased  vacuum  of  from  fifteen  to  twenty  inches 
will  not  only  cause  considerable  bleedini;-  liut  will  nipjile  the  bron- 
chial wall  wherever  it  comes  in  contact  with  it  by  ciiiisiny-  too 
nutch  suction  on  the  mucous  membrane. 

After  the  foreign  body  membrane  has  been  remo\ed.  the  whole 
of  the  tracheobronchi  are  s|)ray('d  oi'  swabbed  by  antitoxin  localh% 
followecl  by  intutiation  with  loni;-  tracheobronchial  tubes. 
These  lontr  tulx's  are  introduced  with  an  endeavor  to  prevent  re- 


.    niMii    ST    years    of   asf. 

currencc  of  the  stenosis  should  the  nu'inbraiie  reform,  foi'  the  mem- 
brane in  spreading  may  form  about  a  blood  dot  and  we  havi'  as 
a  result  a  solid  cast;  whereas  with  a  tube  in  ]ilace  the  nu'inbrane 
may  form  aliout  the  t(d)e  leaving  an  open  lumen  for  resjiiration. 
1  have  a  si)ei-inu-n  removed  from  an  adult  at  autopsy  which  was 
a  second  cast,  the  first,  a  torn  cylinder  cast,  having  been  coughed 
up:  the  second  cast  was  a  com]ilete  cylinder  on  the  outside,  the 
Inmen  of  which  was  filled  with  blood,  converting  it  into  a  solid 
cast.  The  local  medication  with  antitoxin  is  to  prevent  the  re- 
currence of  the  membrane  as  well  as  to  pivvent  hemorrhage. 
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Till'  iH'licf  lit'  tliest'  trai-lu'al  and  luMiu-liial  stt'iinscs  liy  liroiicho- 
scopy  is  equallv  as  g:ratityiiig  in  results  as  the  relief  of  the  diph- 
theritic laryugeal  stenosis  l)y  the  intubation  tube  of  Dr.  O'Dwyer. 

The  duration  of  bronehoseojiy  for  tlie  removal  of  the  membrane 
sliould  always  be  considered,  and  all  bronehoseoi)ists  will  do  well 
to  follow  the  dii-t\ini  of  Dr.  Chevalier  Jackson  and  have  some 
assistant  time  them  at  I'ndi  In'onehoscopie  examination  in  order 
to  avoid  its  unnecessary  |)rolongation,  especially  in  young  chil- 
dren. Adults  even  without  cocain  anesthesia  complain  very  little 
and  suffer  from  no  a]iparent  shock  when  the  removal  of  the  mem- 


Fig:.  13.  A  case  of  primary  laryngeal  diphtheria  admitted  in  extremi.s 
to  tlie  Kingston  Aveaue  Hospital.  No  attempt  was  made  to  intubate,  and  a 
rapid  tracheotomy  was  performed  h.v  Dr.  Harold  Steele.  The  man  suc- 
cumbed the  following  da.v.  No  nn  mbrane  on  tonsils  and  no  extension  into 
trachea:    ill    three  days. 

braue  has  taken  from  thirty  minutes  to  one  hour,  and  as  long  as 
the  tube  is  in.  separating  the  edematous  mucosa,  they  breathe  with 
ap])arent  comfort.  In  children  I  always  leave  the  bronehoscopic 
tube  in  the  bronchus  from  which  the  membrane  has  been  removed 
for  a  period  of  from  fifteen  to  tliirty  minutes  after  spraying  with 
antitoxin,  and  in  many  instances  tlie  little  patients  will  fall  asleep 
on  the  table  after  the  respiratory  exhaustion  has  been  relieved 
and  they  are  able  to  get  free  passage  of  air. 
,  Tin  (hi  atom  If.  1  have  gone  on  record  more  than  once  in  saying 
that  r  have  yet  to  see  a  case  of  laryngeal  diphtheria  relieved  by 
trachcotomx-   in  which  an  O'Dwver  intuliation  tube  failed  to  re- 
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lieVf  the  condition.  Xor  liavc  I  ever  seen  a  ease  nt'  tradieo- 
bronehial  diphtheria  relieved  by  tracheotomy  when  the  tube  oi' 
Dr.  O'Dwyer  was  not  long  enough  to  reach  below  the  nbstriictidii. 
During  my  early  days  at  the  Willard  Parker  Hospital  many  tra- 
cheotomies were  performed  for  the  relief  of  membrane  below  the 
O'Dwyer  tube,  but  the  results  were  signal  failures  with  100  per- 
cent, mortality  to  my  credit,  and  even  with  tracheotomie-brou- 
ehoscopy  the  results  were  equally  as  l)ad.  In  one  adult  three  dis- 
tinct easts  were  removed  through  the  tracheal  fistula  within  a 
period  of  forty-eight  hours,  and  with  the  removal  of  the  last  east 
a  well  organized  blood  i-lot  asphyxiated  the  patient  within  a  few 
minutes.  Since  peroral  bronchoscopy  has  bcm  practiced  and  for- 
ceps discarded  for  suction  tubes,  the  iiini-talit>  has  been  markedly 
reduced  during  the  past  few  years,  and  I  am  abb-  to  report  at  the 
l)resent  time  a  recovery  rate  of  iU.ti  jier  cent,  inclusive  of  case, 
which  have  died  within  twent\-four  or  forty-eight  hours  alter  ail- 
mission  to  the  hospital. 

As  the  great  majority  of  these  eases  are  intul)ated  with  long 
tubes  after  the  removal  of  the  foi'eign  body  membrane  there  is 
never  any  anxiet.\'  mi  tin-  part  of  the  house  statf  that  tracheotomy 
will  be  necessary  from  subglottic  edema  even  if  it  has  been  neces- 
sary to  prolong  the  bronchoscojiic  examiuation.  'i'liese  tubes  arc 
isually  removed  within  the  first  seveut.\-two  hours,  and  reintuba- 
tion  with  the  long  tubes  has  never  liei'U  uei-essary.  In  one  or  two 
eases  reintubation  was  necessary  with  tiu-  ()"i)wyer  tube  on  ac- 
count of  marked  intlltratioii  of  tlie  ar>teuoid  cartilages.  When 
these  cartilages  are  infiltrated  tlu-  c-ords  f^iii  to  abduct  and  iutub;:- 
ation  is  always  necessary  to  separate  the  coi'ds  -wliieli  cannot  pidl 
apart  and  give  free  passage  of  air.  It  is  well  to  study  the  condition 
of  the  arytenoids  by  direct  laryngoscopy  before  any  inttdiation  tiilie 
is  removed,  and  if  the  arytenoid  cartilages  are  still  swollen  it  is 
best  to  wait  until  this  condition  has  subsided  or  else-the  child  will 
not  remain  withoiit  the  tube.  Failure  of  a  jiatient  to  remain  with- 
out the  tube  during  the  fii'st  two  weeks  in  the  acute  diphtheritic 
lesion  of  the  larynx  has  always  been  said  to  be  due  to  adductor 
spa.sm  and  subglottic  edema,  but  oiu'  of  the  real  causes  is  a 
liseudo-spasm  of  the  adductors  from  failure  of  the  marke<lly 
infiltrated  arytenoid  cartilages  to  sejiarate  in   abduction. 

The  writer  has  been  able  to  demonstrate  at  autopsy  that  many 
of  these  membranes  may  In-  eontined  to  one  bi-onehus,  and  lie 
thinks  the  other  bronchus  max-  become  involvi-d  l)y  jiieces  of 
membrane  and  organisms  being  cougiied  tip  to  the  bifurcation  and 
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aspHMtcd  iiitii  the  dIIht  lii-diii-liiis.  'I'liis  may  in  :i  iiicasiirr  iiccoiint 
Utr  till'  iiisidiiMis  (inset  "f  the  ilisease,  and  the  gradual  exleiisiini  of 
lhi'  incndiraiie  in  rausinj:-  cdniplete  obstruction  to  respiration.  Tlii' 
I'ollowin"-  eases  all  had  membrane  in  the  ti'ai'lica  and  In'om-hi,  and 
none  were  ineluded  in  this  elassifieation  in  whom  tht  primary 
intnliation  with  an  ()"I)w>-er  tidie  relieved  the  ohstrni't  ion.  'Pile 
tonsils,  pharynx  and  mires  were  taken  into  careful  consideration, 
as  well  as  the  eondition  of  the  larynx. 

CASE  REPORTS  OF  TRACHEORRONCHIAL  DIPHTHERIA. 

('((.SI'  ;.  Doroth.v  S.  Age,  5  .years;  ill  four  days;  admitted  to  the 
Willard  Parker  Hospital  .lanuary  10,  1913,  suffering  with  laryngeal 
diphtheria.  Intubation  was  performed  with  a  4-.')  O'Dwyer  tube.  There 
was  exudate  on  the  tonsils,  laryngopharynx  and  larynx  when  viewed  by 
the  direct  speculum.  The  child  was  markedly  cyauovic  before  the  intn- 
liation and  little  air  was  entering  either  lung.  The  heart-sounds  were 
markedly  irregular  and  the  respirations  labored.  The  intuliation  tube 
gave  little  relief  and  the  cyanosis  was  not  imjiroved.  Physical  examina- 
tion with  the  tulie  in  the  larynx  showed  that  there  was  still  considerable 
olistructicn  to  respiration.  On  listening  over  the  sterna!  notch,  a  loose' 
piece  of  membrane  could  be  detected  cbstructing  exjiiration.  When  the 
intubation  tube  was  removed  to  permit  bronchoscopic  examination,  a 
tracheal  cylindrical  cast  was  coughed  out,  accompanied  liy  considerable 
lileeding.  The  trachea  was  swabbed  with  antitoxin  and  a  long  tracheal 
intubation  tube  introduced.  Xo  further  instrumentation  was  made. 
The  coughing  out  of  the  cast  and  the  long  tulie  relieved  the  condition, 
and  the  child  fell  aslee)).  The  temperature  on  admission  was  103°  F. : 
pulse,  140:  respiration,  40.  Cultures  positive.  A  dose  of  30,000  units 
of  antitoxin  was  administered  by  intramuscular  injection.  The  tube 
was  removed  at  the  end  of  72  hours,  and  it  was  not  necessary  to  re- 
iiUubale.  There  were  no  comiilications.  The  child  made  a  peifect 
recovery  and  was  discharged  from  the  hos)iital  January  31,  1913. 

CdKc  ;?.  Ruth  H.  Age  3  years;  ill  three  days;  was  admitted  to  the 
Willard  Parker  Hospital,  March  4,  1913.  The  child  was  in  crlnijiif:  on 
admission.  There  was  no  visible  exudate  on  the  tonsils,  but  there  was  a 
slight  amount  of  membrane  in  the  laryngopharynx.  The  larynx  was 
almost  completely  covered  with  exudate,  the  vocal  cords  were  not  visible, 
the  arytenoids  enormously  swollen.  Intubation  was  performed  with  a 
three-year  tulie,  which  gave  no  immediate  relief.  It  was  removed  but 
no  memlirane  was  coughed  up;  a  longer  tube  was  introduced.  Owing 
to  the  poor  condition  of  the  patient  no  further  attempt  was  made  to 
remove  the  membrane,  for  the  long  tube  had  passed  beyond  the  site 
of  the  obstruction.  The  child  was  alile  to  breathe  much  better,  the 
blocked  expiratory  cough  had  disappeared,  and  the  respiratory  effort 
was  less  marked.      A  dose  of  25,000  units  of  antitoxin  was  given. 

Owing  to  marked  infiltration  and  ulceration  of  the  arytenoid  cartilages 
the  tube  was  not  removed  until  March  9,  the  fifth  day  after  admission. 
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The  cliild  did  well  and  remained  without  the  tube  for  six  days  when, 
owing  to  gradual  subglottic  contraction,  it  was  necessary  to  reintubate. 
Ten  days  later  the  tulie  was  again  removed  and  at  the  end  of  twelve 
days  reintul)ation  was  necessary.  At  each  trial  the  interval  without  the 
tube  was  prolonged  but  the  persistent  contraction  would  necessitate 
reintubation.  In  the  early  part  of  April  the  unfortunate  little  child 
developed  a  severe  attack  of  measles  complicated  with  lironcho- 
pneutnonia,  and  succumbed  to  the  disease  one  week  later.  The  tube 
was  worn  up  to  the  time  of  her  death.  While  there  had  been  a  good 
result  in  the  relief  of  the  primary  diphtheritic  stenosis  of  the  larynx 
and  trachea,  the  productive  inflammation  was  of  sufficient  degree  to 
cause  subacute  retention  of  the  tube,  and  had  she  lived  she  would  have 
undoubtedly  become  a  chronic  retained  tube  case. 

Ciixc  -i'--.  M.  C.  A  male  child  of  eight  years,  seen  in  consultation 
with  Dr.  Eversfield,  March  8,  1913.  The  boy  had  not  complained  of  sore 
throat,  nor  was  there  any  nasal  discharge,  and  aside  from  the  cough, 
which  was  not  distressing,  there  were  no  signs  to  indicate  tracheal  or 
laryngeal  obstruction.  The  voice  was  hoarse  but  not  entirely  lost.  On 
the  day  of  consultation,  the  third  day  of  the  illness,  the  stenotic 
symptoms  became  marked.  The  temperature,  which  had  been  100  , 
rose  rapidly  to  103"^  F. :  pulse,  138  and  irregular;  respiration,  4  0  and 
labored.  There  was  marked  retraction.  The  child  was  markedly 
cyanosed  and  there  was  little  air  entering  either  lung.  Intubation  was 
])erformed  by  the  method  of  Dr.  O'Dwyer  with  an  8-9  tube  which  gave 
but  little  relief,  for  it  was  very  evident  that  there  was  memljrane  below 
the  tube  on  account  of  the  peculiar  oljstructed  expiratory  sound.  A 
direct  exuminaticn  was  made  after  the  tube  was  removed.  There  was 
no  visible  exudate  on  the  tonsils,  laryngoi)harynx  or  larynx.  There  was 
slight  infiltration  of  the  arytenoids:  the  vocal  cords  were  congested. 
There  was  a  iiiece  of  membrane  partially  detached  which  on  expiration 
would  be  plainly  visible  at  the  cricoid  level,  only  to  disappear  on  inspira- 
tion. This  piece  of  meml)rane  was  seized  by  the  forceps  and  removed, 
the  larynx  and  trachea  were  swabbed  with  antitoxin  and  the  tube  re- 
introduced. As  the  removal  of  the  membrane  seemed  to  relieve  the 
stenosis,  lironchoscopy  was  not  performed.  A  dose  of  30,000  units  of 
antitoxin  was  administered.  The  tube  was  removed  on  the  third  day 
and  a  ijerfect  recovery  followed.  Cultures  taken  direct  Ijy  the  swab 
method  were  positive. 

Casi  .1.  S.  D..  five  and  one-half  years  of  age  seen  with  Dr.  Eversfield. 
March  9,  1913.  The  child  had  just  recovered  from  an  attack  of  scarlet 
fever  and  had  been  discharged  from  quarantine  the  week  previously.  The 
child  was  in  ej^lrcmis  when  I  arrived  at  the  house  and  was  immediately 
intubated  by  the  O'Dwyer  method  and  removed  to  the  hospital.  There 
was  slight  exudate  on  the  tonsils,  the  epiglottis  infiltrated  and  the  ary- 
tenoid cartilages  swollen.  The  tube  became  blocked  shortly  after  ad- 
mission to  the  hospital  and  was  removed,  followed  by  a  piece  of  mem- 
brane. The  child  did  well  for  a  few  minutes  when  he  became  stenotic 
and  reintubation  was  necessary,  a  longer  tube  being  used.  This  tube 
also  became  blocked  shortly  after  introduction  and  was  removed,  fol- 
lowed by  a  long,  ribbon-like  piece  of  membrane  and  some  bleeding.     The 


30 


H.     L.     LYNAH. 


long  inluliation  t.ulie  was  reintroduced.  The  condition  of  tlie  cliild 
improved  after  the  coughing  out  of  tlie  membrane,  and  the  cyanosis  and 
retraction  which  were  marked  almost  entirely  disappeared.  The  tem- 
perature was  lOr  ;  pulse,  loB;  respiration,  44.  A  dose  of  30,000  units 
ot  antitoxin  was  given.  On  March  10,  the  child  was  in  fairly  good  con- 
dition but  cyanosis  was  still  present  as  well  as  a  small  area  of  patchy 
pneumonia  over  the  upper  lobe  of  the  right  lung.  On  the  following 
day  the  general  condition  of  the  patient  had  markedly  improved.  There 
had  been  some  local  reaction  to  the  antitoxin.  On  March  13,  the  fourth 
day  after  admission  to  the  hospital,  the  tube  was  removed.  There  were 
some  spells  of  dyspnea  following  its  removal  but  it  was  not  necessary 
to  reintubate.  The  questionaljle  area  of  pneumonia  resolved  with  the 
removal  of  the  tube,  and  the  patient  made  a  perfect  recovery.  The 
cultures  from  the  throat  and  casts  were  all  positive.  The  child  was 
discharged  March  31,  1913. 

Ctixc  I.  D.  K.,  a  child  of  eighteen  months,  seen  with  Ur.  Van  Zile,  in 
Brooklyn,  .January  18.  1913.  The  history  given  l>y  the  parents  as  well  as 
by  the  physician  was  that  the  child  had  been  suffering  with  an  ordinary 
catarrhal  cold  and  bronchitis  and  aside  from  the  occasional  cough  and 
slight  wheezing,  little  attention  was  paid  to  the  condition  until  the  sixth 
day,  when  the  symptoms  of  laryngeal  stenosis  became  alarming.  Ac- 
cording to  Dr.  Van  Zile,  he  had  made  a  diagnosis  of  catarrhal  bronchitis 
from  the  clinical  picture  and  the  physical  signs  in  the  chest.  The 
pharynx  was  examined  and  no  evidence  was  present  of  any  local  lesion. 
In  fact,  diphtheria  was  not  suspected  until  the  evening  of  the  fifth  day 
when  a  follicular  exudate  on  the  left  tonsil  was  seen.  A  culture  was 
taken  and  a  dose  of  10,000  units  of  antitoxin  was  given.  The  tempera- 
ture, which  had  been  between  98. 4°  and  100'^,  rose  rapidly  to  104.2°  F.; 
pulse,  1  ■"!(>;  respiration,  .")4.  and  labored.  A  few  hours  later  the  stenotic 
symi)toms  became  so  marked  and  the  child  so  restless  and  cyanotic  that 
Dr.  C.  S.  Hudson  was  called  to  see  the'  case  and  he  pronounced  it  to  be 
ti'acheal  and  bronchial  diphtheria.  Intubation  was  performed  liut  it 
gave  no  relief  and  I  was  called  to  make  a  bronchoscopic  examination  of 
the  child.  Little  air  entered  either  lung  even  with  the  short  intubation 
tube  iu  place.  The  heart  action  was  irregular.  By  direct  examination 
a  fairly  well  defined  exudate  on  the  left  tonsil  was  seen:  the  right  tonsil 
was  free  of  membrane.  There  was  also  a  thin  exudate  on  the  laryngo- 
pharynx;  the  larynx  was  covered  with  a  thick  membrane  from  the  tip 
of  the  epiglottis  covering  the  inferior  surface  and  the  ventricular  bands 
and  vocal  cords.  The  arytenoid  cartilages  were  enormously  swollen  and 
covered  with  patchy  areas  of  membrane.  It  was  very  evident  that  little 
could  be  done  to  relieve  this  amount  of  mechanical  obstruction  to 
respiration,  and  furthermore,  the  profound  diphtheritic  toxemia  of  such 
duration  made  the  outlook  rather  hopeless.  The  small  bronchoscope 
was  introduced  and  as  it  entered  the  trachea  it  passed  into  a  cylindrical 
cast  of  membrane.  The  suction  tube  was  attached  and  some  small  pieces 
of  membrane  were  removed.  This  seemed  to  give  a  little  relief.  There 
was  not  sufficient  expiratory  cough  to  be  of  any  aid  in  dislodging  the 
niemlirane.     The  lironchoscoiie  was  left  in  for  two  hours  and  suction  was 
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used  fioui  time  to  time  with  the  removal  of  a  small  piece  of  membrane. 
Futher  examination  of  the  tracheobronchial  tree  showed  that  the  mem- 
brane involved  all  of  the  bronchi.  The  bronchoscope  was  removed  and 
a  long  7  cm.  intubation  tube  introduced.  A  dose  of  30,000  units  of 
antitoxin  was  administered  intramuscularly.  The  condition  of  the  child 
gradually  became  worse,  and  she  died  the  following  day.  The  parents 
granted  permission  for  a  necropsy. 

The  lungs  were  enormously  increased  in  volume  with  emphysematous 
blebs  over  the  visceral  pleurae.  On  section  they  dripped  blood  and  were 
enormously  congested.  The  section  would  float  on  water.  The  laryn.\ 
was  covered  with  a  thick  membrane  which  was  extremely  adherent:  the 
trachea,  both  main  bronchi  and  their  branches  were  filled  with  a  cylin- 
drical cast.  The  fine  bronchi  and  bronchioles  were  also  occluded.  The 
lung,  on  microscopical  section,  showed  the  alveoli  filled  with  plasma  cells 
and  lymphocytes.  While  there  were  many  leucocytes  and  multinucleated 
leucocytes,  the  great  proportion  were  of  lymphocytic  origin,  and  the 
pneumonia  was  of  a  different  type  than  the  ordinary  types  of  pneumonia 
as  seen  by  biopsy.  The  alveolar  wall  was  thickened  and  the  cellular 
structures  showed  areas  of  coagulation  necrosis  which  took  the  stain 
poorly;  many  diphtheria  bacilli  were  seen  in  the  meshes  of  the  fibrin 
coagulum  in  the  alveolus.  Cultures  taken  from  these  areas  were  prac- 
tically pure  cultures  of  diphtheria  bacilli. 

A  section  through  the  right  main  branches  just  at  the  Ijifurcation 
showed  a  zone  of  coagulation  necrosis  dee))  into  the  mucosa,  while  the 
bronchial  lumen  was  covered  with  a  fibrinous  diphtheritic  deposit  which 
took  the  stain  poorly.  The  infiltration  extended  into  the  subniucosa, 
at  which  site  there  was  an  enormous  proliferation  of  small  round  cells. 
There  were  a  few  areas  of  rather  deep  necrosis  in  the  submucosa  which 
took  the  stain  poorly.     The  cartilage  of  the  bronchi  was  not  involved. 

This  case  demonstrates  rather  forcibly  the  massive  involvement  of  the 
tracheobronchial  tree  by  diphtheritic  membrane,  and  even  if  all  of  the 
mechanical  obstruction  had  been  removed,  the  diphtheritic  pneumonia 
and  toxemia  could  not  have  l)een  combatted  in  time  to  save  the  life  of 
the  child.  This  case.  I  think,  was  unquestionably  one  of  the  types  with 
the  infection  starting  primarily  in  the  bronchus  and  traveling  upward, 
which  accounted  for  the  peculiar  physical  signs  simulating  bronchitis 
and  the  slow  but  progressive  develoiiment  of  the  disease  in  causing 
complete  obstruction  to  respiration. 

Ca.ir  o.  .T.  B..  a  boy  of  7  years,  was  seen  in  consultation  with  Dr. 
Marxuach,  January  24,  191.3.  The  child  had  been  ill  for  three  days  and 
had  progressive  asthmatic  attacks  during  this  period  until  the  symptoms 
became  more  marked  and  the  dyspnea  urgent.  There  had  been  sufficient 
air  entering  the  lungs  up  to  this  time  but  at  the  time  I  saw  the  case 
there  was  little  air  entering  either  lung  and  the  child  was  markedly 
cyanotic.  There  was  marked  retraction  acconii)anied  by  the  usual 
irregular  action  of  the  heart  and  aspirated  pulse.  A  rapid  direct  exam- 
ination showed  the  larynx  to  be  free  from  membrane.  There  was  no 
visible  membrane  on  the  tonsils  or  pharynx.  While  the  voice  was  not 
lost,  the  vocal  cords  were  congested.     Intubation  was  performed  with  a 
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G-7  O'Dwyer  tube,  wliich  did  not  give  relief  and  the  cyanosis,  dyspnea 
ami  restlessness  became  marked.  The  tube  was  removed  and  the 
tracheoscope  introduced  which  revealed  a  cast  of  membrane  on  the 
anterolateral  tracheal  wall  opposite  the  sternal  notch.  This  plaque  was 
partially  removed,  the  trachea  swabbed  with  antitoxin  and  a  long 
tracheal  intubation  tube  introduced.  The  long  tube  caused  considerable 
irritation  and  coughing  but  after  a  short  time  gave  the  desired  relief. 
A  dose  of  20,000  units  of  antitoxin  was  administered.  The  tube  was 
removed  on  the  third  day  and  the  boy  made  a  perfect  recovery.  Cultures 
made  by  direct  swab  method  were  positive. 

Ca.ic  6'.  M.  W.,  a  woman  of  24  years,  ill  three  days,  was  admitted  to 
the  Kingston  Avenue  Hospital,  January  22,  1913,  suffering  from 
laryngeal  diphtheria,  not  intubated.  The  condition  of  the  patient  be- 
came gradually  worse  and  Dr.  W.  T.  Cannon,  the  resident  physician, 
intubated  the  woman  with  a  small  adult  tube  about  the  length  of  a 
10-12  intubation  tube.  The  tube  did  not  relieve  the  stenosis.  Because 
of  the  blocked  cough,  rasping  respiratory  effort  and  cyanosis,  the  tube 
was  removed  and  the  patient  seemed  to  breathe  much  lietter  without 
the  tube,  but  within  half  an  hour  again  became  stenotic.  Dr.  Cannon 
again  intubated  the  woman  with  a  longer  tube  and  when  this  tube  tailed 
to  relieve  the  obstruction,  notified  me  of  the  condition.  While  I  was  on 
my  way  to  the  hospital.  Dr  Cannon  kept  on  trying  longer  and  longer 
tubes  and  finally  a  cylindrical  cast  of  the  trachea  with  a  branch  of  one 
of  the  main  bronchi  was  coughed  out.  which  relieved  the  condition.  The 
long  tube  was  reintroduced  and  removed  4  8  hours  later.  The  patient 
was  able  to  remain  without  the  tube  and  made  a  perfect  recovery.  No 
further  instrumentation  was  made  by  me.  The  voice  of  the  woman 
had  not  been  lost  prior  to  the  intubation,  but  it  remained  rather  husky 
for  six  days  after  the  final  removal  of  the  tube,  when  it  gradually  re- 
turned to  normal.  A  dose  of  30,000  units  of  antitoxin  was  given.  The 
cultures  taken  by  the  swab  method  from  the  pharynx  were  all  negative, 
while  those  made  from  the  cast  which  was  coughed  out  showed  diph- 
theria bacilli.  There  was  no  exudate  on  the  tonsils  and  no  complica- 
tions.    The  patient  was  discharged  February  18,  1913. 

Cii.i(  7.  C.  N.,  a  man  of  30  years,  ill  five  days,  was  seen  with  Ur. 
Austin  W.  Hollis.  October  24,  1912.  The  history  was  that  the  man  had 
been  suffering  with  a  bad  cold  and  bronchitis  for  three  days  with  rapidly 
progressive  attacks  of  dyspnea.  There  had  been  no  membrane  on  the 
tonsils  but  on  account  of  the  progressive  dyspnea  and  peculiar  physical 
signs  in  the  chest.  Dr.  Hollis  suspected  diphtheria  in  spite  of  negative 
cultures  and  gave  a  large  dose  of  antitoxin.  The  condition  apparently 
improved  during  the  next  twenty-four  hours  but  became  markedly  worse 
after  midnight,  when  I  was  called  to  see  the  case.  The  patient  was 
ill  cxlirmi.s:  little  air  entered  either  lung  and  because  of  the  mucous 
rales  and  clicks,  accompanied  by  the  rasping  inspiratory-expiratory 
dyspnea,  the  physical  examination  was  of  little  use.  There  was  marked 
cyanosis  and  a  full,  rapid  pulse,  which  would  not  altogether  disappear 
with  the  effort  at  inspiration.  Owing  to  the  fixed  position  of  the  chest 
wall,  the  retraction  was  not  marked.     There  was  dipping,  however,  of 
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the  supraclavicular  and  sternal  notches.  The  kidneys  had  become 
blocked  and  no  urine  had  been  passed  for  six  hours.  Treatment  of  this 
condition  had  given  no  response.  As  the  man  was  in  desperate  condi- 
tion, no  attempt  at  direct  examination  was  made,  nor  was  intubation 
attempted.  A  rapid  tracheotomy  was  performed,  but  this  was  exceed- 
ingly difficult  on  account  of  the  short,  thick  neck  of  the  patient.  On 
opening  the  trachea,  a  piece  of  membrane  was  coughed  through  the 
wound,  followed  by  a  sharp  hemorrhage.  The  tracheal  wall  was  enor- 
mously infiltrated  and  was  apparently  about  three  times  its  normal 
thickness,  which  was  noted  after  the  hemorrhage  had  ceased.  A  long 
tracheal  canula  was  introduced.  The  patient  continued  to  grow  worse 
and  died  at  8  a.  m.  A  postmortem  examination  of  the  trachea  showed 
the  whole  laryngotracheobrcnchial  tree  to  be  filled  by  a  cylindrical 
cast  of  false  membrane,  and  the  region  of  the  tracheotomy  fistula  at 
which  site  the  cast  was  removed  to  be  very  edematous.  There  was 
membrane  on  both  tonsils. 

frt-r  .*.  C.  B..  a  boy  8  years  of  age,  was  admitted  to  the  Kingston 
Avenue  Hospital.  February  12,  1913.  The  case  was  sent  in  to  the  hos- 
pital for  immediate  intuljation  but  this  was  not  necessary  for  there  was 
no  signs  of  laryngeal  stenosis.  The  tonsils  and  pharynx  were  free  from 
exudate  and  there  was  no  nasal  discharge.  The  temperature  was  101.2 
F.:  pulse,  122:  respiration,  36.  A  physical  examination  of  the  chest  re- 
vealed a  slightly  diminished  respiratory  murmur  over  the  right  bronchus 
and  scattered  sub-crepitant  rales  over  the  same  area.  The  action  of 
the  heart  was  rapid  but  regular.  A  direct  laryngeal  examination  showed 
the  larynx  to  be  normal.  No  bronchoscopic  examination  was  made  be- 
cause neither  Dr.  Dickson  nor  I  suspected  tracheobronchial  diphtheria. 
We  felt  quite  sure  that  the  trouble  was  due  to  a  central  pneumonia. 
According  to  the  history,  the  patient  had  been  ill  two  days  and  a  dose 
of  10,000  units  of  antitoxin  had  been  given  prior  to  admission.  With 
our  picture  of  a  central  pneumonia,  no  further  antitoxin  was  considered 
necessary.  On  February  16,  the  fourth  day  since  admission  to  the 
hospital,  the  boy  had  a  violent  fit  of  coughing  and  a  cylindrical  cast 
with  a  few  small,  stringy  pieces  attached  to  the  lower  end,  which  may 
have  been  branches  from  a  bronchus  or,  as  I  thought,  was  a  portion 
which  had  undergone  partial  exfoliation  and  the  ends  were  only  torn 
pieces  of  the  same  cast,  was  coughed  out.  The  temperature  had  been 
running'  a  remittent  type  up  to  this  time  and  with  the  pulse  rate  rapidly 
falling  and  the  patient  rather  dull.  Dr.  Steel  suspected  typhoid  fever 
with  the  onset  of  pneumonia,  but  the  cast  which  was  coughed  out  cleared 
up  the  diagnosis.  On  the  following  day  the  temperature  had  fallen  to 
normal,  and  from  this  date  the  boy  had  no  further  di='omfort  and  made 
a  rapid  recovery.  There  were  no  complications  aside  from  the 
diphtheritic  pneumonia.  The  patient  was  discharged  March  1,  1913. 
Cultures  taken  by  the  swab  method  were  negative. 

Case  0.  D.  Z.,  a  child  of  2  years,  ill  five  days,  seen  with  Dr.  Emanuel 
Marxuach.  February  14,  1913.  The  child  had  been  ill  tor  five  days 
before  a  physician  was  called.  The  parents  did  not  consider  the  condi- 
tion of  the  child  dangerous,  nor  was  the  cough  looked  upon  with  any 
degree  of  apprehension  until   the  morning  of  the  fifth   day    when  the 
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symptoms  became  alarming.  On  arrival  at  the  honse  I  found  the  child 
ill  crtiriiii.s :  markedly  cyanotic,  and  with  labored  asthmatic  dyspnea. 
Intubation  was  performed  by  the  O'Dwyer  method  with  a  two-year  rub- 
ber tube,  which  gave  temporary  relief  but  soon  became  blocked  and 
was  removed.  A  rapid  direct  laryngeal  examination  was  made  and  the 
small  bronchoscope  passed  through  the  larynx,  which  was  partially  cov- 
ered with  membrane.  The  bronchoscope  became  obstructed  with  meni- 
lirane  as  soon  as  it  was  passed  and  on  removal  a  long  piece  of  mem- 
brane followed.  With  the  removal  of  this  piece  of  membrane  the  con- 
dition of  the  child  slightly  improved.  The  bronchoscope  was  reintro- 
duced and  as  this  time  it  did  not  become  obstructed,  it  was  left  in  place 
for  one  hour.  In  the  meantime,  a  dose  of  30.000  units  of  antitoxin  was 
administered  intramuscularly.  The  parents  were  induced  to  allow  the 
child  to  lie  taken  to  the  hospital.  The  bronchoscope  was  removed  and 
a  7  cm.  intubation  tube  introduced.  On  arrival  at  the  hospital,  further 
attempt  was  made  to  remove  the  membrane  by  suction  through  the 
bronchoscope  for  the  parents  would  not  give  permission  for  low  tracheo- 
tomy. Through  the  bronchoscope  it  could  be  plainly  seen  that  both 
main  bronchi  were  occluded  by  membranous  casts,  a  portion  of  which 
was  removed  by  suction;  but  the  bronchi  could  not  be  cleared  of  mem- 
brane so  the  bronchoscope  was  removed  and  the  long  intubation  tube 
introduced.  With  the  tul)e  in  place  little  air  was  entering  either  lung. 
The  tempeiature  was  104.2-  F. ;  pulse  under  stimulation  was  difficult 
to  count  and  the  respirations  were  labored  and  rasping,  with  all  of  the 
accessory  muscles  brought  into  play  a:rd  marked  dipping  of  the  epigas- 
trium. The  condition  continued  to  grow  worse  and  the  child  died  at 
S  o'clock  the  following  morning. 

Ciisr  111.  N.  G.,  a  hoy  9  years  and  9  months  old,  was  admitted  to  the 
Kingston  Avenue  Hospital,  June  12,  191  3.  There  was  no  visible  exudate 
on  the  tonsils  nor  was  there  any  nasal  discharge.  The  boy  had  been  ill 
two  days  prior  to  admission  and  had  received  a  dose  of  10.000  units  of 
antitoxin.  Owing  to  the  peculiar  character  of  the  dyspnea  a  second  dose 
of  10,000  units  of  antitoxin  was  administered.  On  admission,  the  voice 
was  not  lost,  but  the  dyspnea  was  marked  at  times.  The  temperature 
was  100-  F.;  pulse.  122;  respiration,  32;  retraction,  while  present,  was 
not  marked.  Direct  examination  showed  the  larynx  free  from  exudate. 
There  was  no  infiltration  of  the  arytenoid  cartilages;  the  cords  were 
slightly  congested.  There  was  some  subglottic  infiltration  but  not  of 
sufficient  degree  to  cause  obstruction.  A  tracheoscope  was  passed  and 
a  small  patch  of  membrane  seen  on  the  lateral  tracheal  wall  with  the 
surrounding  tissue  swollen  up  to  the  region  of  the  cricoid  cartilage. 
There  was  no  membrane  below  this  area.  Antitoxin  was  applied  locally 
to  this  portion  of  the  trachea  by  a  cotton  swab  on  a  Coolidge  applicator 
and  the  small  piece  of  membrane  removed  at  the  same  time.  Intubation 
was  not  necessary.  The  next  day  the  dyspnea  had  improved  and  by  the 
third  day  all  evidence  of  dyspnea  had  disappeared.  A  very  bothersome 
antitoxin  rash  of  the  urticarial  type  developed  on  the  sixth  day  after 
admission,  accompanied  by  marked  edema.  There  was  slight  dyspnea 
while  the  rash  persisted.  The  urine  was  negative  to  albumen  but  loaded 
with  indican.     By  the  end  of  a  week  the  rash  which  had  been  recurrent 
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liaU  practically  disappeared  aud  the  patient  was  discharged  ten  days 
later.  There  were  no  complications  and  all  of  the  cultures  were  nega- 
tive. 

Case  11.  D.  H..  age  6  years,  ill  two  days,  was  admitted  to  the 
Kingston  Avenue  Hospital.  January  27,  l&H,  for  laryngeal  diphtheria. 
The  child  was  not  intubated  on  admission,  and  even  though  there  was 
marked  retraction  at  times,  the  voice  was  not  lost.  The  child  had  been 
ill  two  days  prior  to  admission  and  had  received  a  dose  of  20,000  units 
of  antitoxin.  There  was  no  nasal  discharge  nor  was  there  any  exudate 
on  the  tonsils  or  pharynx.  The  larynx  was  slightly  congested;  the  cords 
practically  normal.  A  small  parietal  plaque  of  membrane  which  could 
be  plainly  seen  on  the  anterior  wall  of  the  trachea.  This  area  was 
swabbed  with  antitoxin  and  the  small  piece  of  membrane  removed.  In- 
tubation was  not  necessary.  The  temperature  on  admission  was  100.2-  ; 
pulse.  138:  respiration.  33.  A  sufficient  quantity  of  air  was  entering 
both  lungs.  The  child  made  an  uneventful  recovery  and  was  discharged 
from  the  hospital  February  24.  1914.  The  heart-sounds  were  irregular 
for  two  weeks  and  the  cultures  taken  by  the  Coolidge  swab  were 
positive. 

Caxv  U.  F.  R..  age  4  years,  ill  four  days,  was  admitted  to  the 
Kingston  Avenue  Hospital.  February  2,  1914,  for  laryngeal  diphtheria. 
There  was  slight  exudate  on  the  right  tonsil,  no  nasal  discharge  and  no 
cervical  adenitis.  The  temperature  was  101.6°  F.;  pulse,  1.52:  respira- 
tion. 32.  and  labored.  Little  air  was  entering  either  lung  and  there  was 
cyanosis  of  the  extremities.  The  action  of  the  heart  was  rapid  with  an 
aspirated  pulse  with  each  inspiration.  By  direct  laryngeal  examination 
a  thin  exudate  about  the  size  of  a  match-head  was  seen  on  the  left 
arytenoid  cartilage.  No  membrane  was  present  on  the  ventricular  bands 
or  vocal  cords,  but  the  cords  wei'e  congested.  There  was  an  area  below 
the  cords  which  was  infiltered  and  covered  with  a  pearly  white  mem- 
brane. The  area  was  swabbed  with  antitoxin  and  a  cast  about  one 
inch  in  length  was  coughed  out  on  removal  of  the  swab.  The  direct 
examination  caused  no  marked  discomfort  and  the  relief  of  the  stenosis 
was  very  evident  with  the  removal  of  the  cast.  However,  intubation  was 
necessary  six  hours  later,  a  4-.5  O'Dwyer  tube  being  used  which  gave 
immediate  relief,  the  intubation  being  probably  caused  by  subglottic 
infiltration  due  partially  to  the  mechanical  removal  of  the  membrane. 
Twenty  thousand  units  of  antitoxin  were  given  intramuscularly  several 
hours  previously,  but  this  failed  to  prevent  intubation.  The  tube  re- 
mained in  for  five  days  on  account  of  the  enormous  infiltration  of  the 
arytenoid  cartilages.  Several  slight  stenotic  attacks  occurred  after  the 
removal  of  the  tube  but  reintubation  was  not  necessary.  An  urticarial 
antitoxin  rash  developed  on  February  20  and  lasted  for  three  days.  The 
voice  gradually  returned  and  was  normal  on  the  eighteenth  day.  The 
patient  was  discharged  March  10,  1914.  All  of  the  cultures  were 
negative. 

Vase  ;.?.  T.  G..  a  female  child  6%  years  old.  was  admitted  to  the 
Kingston  Avenue  Hospital,  February  9,  1914,  suffering  with  laryngeal 
diphtheria.  The  patient  had  been  ill  seven  days.  On  admission  the 
child   was  in   poor  condition,   cyanotic  and   the  pulse  weak  and   rapid. 
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There  was  exudate  on  the  tonsils,  uvula  and  pharyngeal  wall.  On 
physical  examination  of  the  chest  little  air  was  entering  the  right  lung 
in  comparison  to  the  amount  of  air  entering  the  left  lung:  there  was  no 
Hopping  sound  heard  at  the  sternal  notch;  the  action  of  the  heart  was 
rapid  and  irregular.  The  child  was  intubated  with  a  4-.5  tube  which 
gave  some  relief  but  from  the  peculiar  rasping  and  blocking  of  the  ex- 
piratory effort  the  tube  was  removed  and  a  longer  tube  introduced  which 
became  obstructed  shortly  after  introduction  and  on  removal  was  fol- 
lowed by  a  cast  of  membrane.  The  same  tube  was  re-introduced,  A 
dose  of  30,000  units  of  antitoxin  was  administered.  1  saw  the  child 
with  Dr.  Cannon,  the  resident  physician,  the  next  day  and  as  the  tube 
introduced  by  him  had  given  the  relief  desired,  no  further  instrumen- 
tation was  necessary.  The  tube  was  removed  on  the  fourth  day,  but 
intubation  was  necessary  twenty  minutes  later.  It  was  noted  by  direct 
examination  that  the  arytenoid  cartilages  were  infiltrated  and  no  at- 
tempt was  made  to  remove  the  tube  until  this  infiltration  had  subsided, 
which  was  ten  days  later,  when  the  child  was  able  to  dispense  with  the 
tube.  On  this  date  the  temperature,  which  had  been  running  a  remit- 
tent type,  had  reached  normal.  There  were  scattered  subcrei)itant  rales 
throughout  the  chest  and  the  heart-sounds  were  of  poor  quality.  On 
February  2.5.  two  days  after  the  tube  had  been  removed,  a  severe 
urticarial  antitoxin  rash  made  its  appearance,  accompanied  by  marked 
edema  of  the  face  and  extremities.  With  the  appearance  of  the  rash, 
slow,  progressive  dyspnea  developed  and  intubation  was  necessary.  The 
larynx  was  so  edematous  that  a  three-year  tube  was  introduced  with 
difficulty.  The  tube  was  auto-extubated  two  days  later  and  even  though 
there  were  "croupy  spells'  for  the  next  twenty-four  hours,  reintubatiou 
was  not  necessary.  On  March  2,  the  general  condition  of  the  child  had 
slightly  improved  but  convalescence  was  slow.  The  cardiac  condition, 
though  improving,  was  far  from  normal  and  the  first  sound  and  the 
second  pulmonic  sound  were  very  weak.  There  were  no  paralyses.  The 
child  was  allowed  up  on  March  l.'i,  and  was  discharged  from  the  hospital 
March  21,  1914.     All  of  the  cultures  were  negative. 

Cast  1  i.  C.  M.,  a  boy  of  4  years,  ill  seven  days,  was  admitted  to  the 
Kingston  Avenue  Hospital,  February  10,  1914.  suffering  with  laryngeal 
diphtheria.  One  thousand  units  of  antitoxin  was  given  before  admission 
and  3  0,000  units  on  admission.  The  temperature  was  99;  pulse,  US; 
respiration,  2  6.  There  was  moderate  retraction  and  cyanosis  and  the 
pulse  was  irregular.  Exudate  on  both  tonsils,  with  ulcerated  areas  on 
the  pharynx  were  present.  The  larynx  was  covered  with  membrane; 
the  cords  were  not  visible,  the  arytenoid  cartilages  were  enornxously 
swollen.  While  swabbing  the  larynx  with  antitoxin  a  cast  of  the  trachea 
with  a  branched  bronchus  was  coughed  out,  probably  from  the  right 
main  branch,  for  by  auscultation  little  air  was  entering  the  right  lung. 
Intubation  with  long  tubes  made  respiration  much  more  difficult,  with- 
out the  tube  the  boy  did  fairly  well.  On  Feliruary  1:!,  several  small 
pieces  of  membrane  were  coughed  up;  the  cough  was  frequent,  trouble- 
some and  "cronpy"  at  times.  There  were  scattered  subcrepitant  rales 
througboul    the   right    Inns,      The   uiuscul;ir  sounds   of   the   heart    were 
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fairly  good  and  the  rhythm  was  regular.  On  February  IS,  the  general 
condition  of  tlie  patient  had  improved.  Ou  February  21,  sliglrt  post- 
palatine  paralysis  developed,  the  right  levator  being  involved.  There 
was  no  difficulty  in  taking  food  but  there  was  a  peculiar  nasal  twang 
to  the  voice.  Aside  from  the  slight  palatine  involvement,  the  condition 
of  the  child  was  very  good  on  this  date.  On  February  26,  the  action 
of  the  heart  was  very  irregular  but  the  palatine  paralysis  had  not  in- 
creased. These  conditions  gradually  improved  and  the  patient  was  dis- 
charged from  the  hospital  one  month  later.  All  of  the  cultures  were 
positive. 

Cii.sc  Jo.  Sadie  P.,  4%  years  of  age,  was  admitted  to  the  Kingston 
Avenue  Hospital,  Fel)ruary  IS,  1914,  suffering  with  tracheobronchial 
diijhtheria.  The  patient  had  lieen  ill  three  days.  A  dose  of  8,000  units 
of  antitoxin  was  administered  before  admission.  There  was  no  clinical 
evidence  of  membrane  on  the  tonsils,  and  no  nasal  discharge.  Intuba- 
tion was  performed  prior  to  admission  liy  one  of  the  house  staff,  but 
the  tube  was  removed,  as  it  gave  no  relief  and  even  made  respiration 
more  difficult.  To  direct  vision  the  larynx  was  practically  normal.  There 
was  no  membrane  on  the  arytenoids,  ventricular  bands  or  vocal  cords. 
The  voice  was  not  lost,  and  from  the  marked  retraction,  cyanosis  and 
general  condition  of  the  patient  together  with  the  asthmatic  dyspnea 
and  i)hysical  signs  in  the  chest  pointing  to  bronchial  obstruction  there 
was  no  great  difficulty  in  arriving  at  the  diagnosis.  A  well-defined  area 
of  diminished  respiratory  murmur  over  the  right  lung  with  a  hyper- 
resonant  note,  was  present,  in  comparison  to  the  normal  note  and 
exaggerated  respiration  over  the  left  lung.  The  temperature  on  admis- 
sion was  99-  F. ;  pulse,  140;  respirations,  44.  A  dose  of  20,000  units 
of  antitoxin  was  given  after  admission.  The  child  was  bronchoscoped 
and  with  suction  a  ribbon  and  cylinder-like  cast  which  was  seen  to 
extend  upward  beyond  the  liifurcation  into  the  trachea  was  removed 
from  the  right  bronchus.  A  long  intubation  tube  was  passed  into  the 
right  bronchus  and  the  l)ronchus  was  medicated  with  antitoxin.  The 
heart  was  supported  by  a  small  dose  of  morphia.  The  child  was  very 
restless  after  the  manipulation,  and  from  the  physical  signs  the  removal 
of  the  cast  had  not  improved  respiration.  On  the  following  day  the 
temperature  had  risen  to  104.2"  F.  There  was  marked  cyanosis,  ex- 
treme restlessness  and  the  pulse  was  almost  imperceptible.  As  the 
retraction  was  marked,  the  tube  was  removed  and  was  found  plugged 
with  a  curdled  mass.  This  was  removed  and  the  tube  replaced.  A 
well-defined  area  oi  consolidation  was  present  over  the  right  upper 
lobe.  The  respiration  was  bronchial.  It  was  unquestionably  a 
dii)htheritic  pneumonia.  The  intubation  tube  was  removed  on  February 
2.").  and  the  unfortunate  tittle  iiatient  remained  without  the  tube  up  to 
the  time  of  her  death,  March  1,  1914.  The  necropsy  showed  a  markedly 
infiltrated  right  tracheobronchial  tree.  There  was  no  membrane  in 
the  right  bronchus  or  superior  lobe  bronchus.  The  whole  of  the  upper 
lobe  of  the  right  lung  was  congested  and  the  fine  bronchioles  plugged 
with  thick,  tenacious  mucus.  Areas  of  atelectasis  with  emphysematous 
patches  were  scattered   aliout   the  periphery;    the  middle   and   inferior 
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lobes  were  increased  in  voluine.  Cultures  taken  from  the  pueumonic 
process  showed  diphtheria  bacilli.  The  primary  direct  culture  was 
also  positive.     The  temperature  rose  to  106''  F.  just  prior  to  death. 

Case  Iti.  Sylvia  S.,  6  years  of  age,  ill  three  days,  was  admitted  to  the 
Kingston  Avenue  Hospital,  February  18,  1914,  suffering  with  low  mem- 
liranous  diphtheria.  A  dose  of  20,000  units  of  antitoxin  had  been 
administered  before  admission,  and  20,000  units  were  given  on  admis- 
sion, both  injections  being  given  subcutaneously.  There  was  no  visible 
e.xudate  on  the  tonsils,  no  discharge  from  the  nose  and  no  cervical  lym- 
phatic enlargement.  The  voice  was  not  lost.  There  was  marked  re- 
traction and  the  pulse  was  aspirated.  The  cough  was  very  bothersome 
and  stenotic  and  little  air  was  entering  either  lung.  The  heart  action 
was  rapid  and  the  first  sound  would  almost  disappear  with  each  inspira- 
tion. The  condition  gradually  became  worse  and  intubation  was  neces- 
sary four  hours  later.  The  temperature  was  101.4';  pulse,  146;  res- 
pirations, 3  8.  The  intubation  with  a  6-7  O'Dwyer  tube  failed  to  give  the 
desired  relief  and  even  with  the  tube  in  the  larynx,  little  air  was  heard 
entering  the  lungs.  The  tul)e  was  removed  and  a  longer  tube  intro- 
duced by  the  direct  method.  This  relieved  the  stenosis  and  the  child 
fell  asleep  shortly  afterwards.  No  membrane  was  visible  in  the  larynx 
and  the  vocal  cords  were  normal.  Xo  bronchoscopic  examination  was 
made  for  the  long  tube  had  relieved  the  dyspnea.  The  tube  was  re- 
moved on  the  fourth  day  and  the  child  remained  without  the  tube  ever 
since.  There  were  many  scattered  rales  and  transmitted  sounds 
throughout  both  lungs  after  the  relief  of  the  obstruction  by  the  long 
tube,  but  there  were  no  definite  pneumonic  areas  and  the  rales  disap- 
peared with  the  removal  of  the  tul)e.  The  voice,  which  had  not  been 
affected  prior  to  the  intubation,  was  completely  lost  after  the  removal 
of  the  tube  but  returned  to  normal  one  week  later.  The  cultures  taken 
from  the  pharynx,  as  well  as  the  cultures  taken  from  secretion  coughed 
through  the  intubation  tulie  were  negative.  However,  the  cultures 
showed  positive  results  on  March  IS,  when  secondary  cultures  were 
taken  before  the  release  from  quarantine.  For  a  period  of  ten  days 
these  cultures  were  returned  with  positive  and  negative  findings  and 
finally  after  two  consecutive  cultures  the  patient  was  discharged  on 
iMarch  31,  1914. 

Case  17.  J.  D.,  a  lioy  4  years  and  9  months  of  age,  ill  three  days,  was 
admitted  to  the  Kingston  Avenue  Hospital,  February  23,  1914,  suffering 
witli  tracheal  diphthei'ia.  The  child  was  intubated  with  a  4-.5  O'Dwyer 
tube  after  admission.  The  tube  gave  no  relief  and  was  removed  and  the 
child  breathed  much  better  without  the  tube.  There  was  no"  visible 
membrane  on  the  tonsils  or  pharynx,  nor  was  there  any  involvement  of 
the  nose.  A  dose  of  30,000  units  of  antitoxin  was  given.  At  the  end  of 
two  hours  the  dyspnea  liecame  so  urgent  that  intubation  was  again 
necessary.  For  the  second  time  the  short  tube  failed  to  relieve  the 
stenosis  and  expiration  was  blocked.  It  was  very  evident  that  the  tube 
tailed  to  pass  the  obstruction.  The  tube  was  removed  and  a  direct 
laryngeal  and  lironchoscopic  examination  made.  The  larynx  was  free 
from  exudate,  the  ventricular  bands  and  vocal  cords  practically  normal. 
The  lironchoscope  was  passed  and  a  parietal   plaque  was  seen  on   the 
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right  lateral  tracheal  wall.  There  was  no  membrane  in  either  bronchus. 
Through  the  bronchoscopic  tube  respiration  was  normal  over  both  lungs. 
No  attempt  was  made  to  remove  the  small  piece  of  membrane,  but  the 
area  was  swabbed  with  antitoxin  and  a  long  tracheal  intubation  tulie 
introduced.  The  tube  was  auto-e.xtuljated  at  the  end  of  forty-two  hours 
and  the  child  lemained  without  it.  Slight  dyspneic  attacks  occurred 
for  the  first  twenty-four  hours  after  the  tube  was  coughed  up, 
but  reintubation  was  not  necessary.  The  voice  was  not  lost  prior  to  the 
intubation  but  was  moderately  hoarse  after  the  removal  of  the  tulie, 
which  lasted  for  three  days.  All  of  the  cultures  taken  were  negative. 
There  were  no  complicatitHis  and  the  patient  was  discharged  March  21, 
1914. 

Cdsi  IS.  Lilly  R.,  6  %  years  of  age,  ill  three  days,  was  admitted  to  the 
Kingston  Avenue  Hospital,  March  14,  1914.  She  was  intubated  for 
laryngeal  diphtheria  by  one  of  the  house  staff  before  admission  with  a 
()-7  O'Dwyer  tube,  but  this  gave  but  little  relief  and  the  dyspnea  and 
cyanosis  still  persisted  in  spite  of  the  intubation.  There  was  no  e.xudate 
on  the  tonsils,  nor  was  there- any  nasal  discharge.  No  antitoxin  was 
administered  prior  to  admission,  but  a  dose  of  20,000  units  was  given 
intravenously  on  admission.  Temperature,  102.4  F.;  pulse,  130;  res- 
piration, 32.  On  examination  of  the  chest  with  the  tube  in  place,  air 
was  entering  both  lungs  but  insiiiration  was  prolonged  and  expiration 
shortened.  There  was  nuich  more  diftiiulty  with  expiration  than  with 
insiiiration. 

The  exiiiratory  cough  was  liioi-ked.  The  intuliation  tube  was  removed 
through  the  direct  speculum  and  the  larynx  was  seen  to  be  free  from 
exudate  and  there  was  but  slight  infiltration  of  the  arytenoid  cartilages 
caused  by  the  wearing  of  the  intuljation  tulie  for  a  few  hours.  On  pass- 
ing the  bronchoscope,  a  loose  i)iece  of  membrane  was  seen  in  the  trachea, 
which,  by  its  valve-like  action,  had  been  the  cause  of  the  blocked  expira- 
tion with  the  intubation  tulie  in  i)lace.  This  membrane,  which  was  a 
parietal  cast,  was  easily  removed  by  s\iction  in  a  few  minutes.  The  area 
was  swalibed  by  antitoxin  locally  and  a  long  tracheal  intubation  tube 
introduced.  The  membrane  was  confined  to  the  trachea.  There  was  no 
evidence  of  membrane  in  either  bronchus.  The  temperature,  pulse  and 
respiration  gradually  reached  normal  on  March  17,  the  third  day  after 
admission.  The  tube  was  removed  on  this  day  through  the  intubation 
siieculum  and  the  child  remained  without  the  tube.  The  general  condi- 
tion of  the  patient  continued  to  improve  and  she  was  discharged  from 
the  hospital  March  31.  There  were  no  complications.  The  primary 
culture  taken  from  the  throat  by  the  usual  swalj  method  was  positive 
for  diphtheria  bacilli.      The  direct  tracheal  cultures  also  proved  positive. 

Ciisi'  10.  .John  C,  age  3  years,  ill  one  day,  was  admitted  to  the 
Kingston  Avenue  Hospital,  March  20,  1914,  suffering  with  tracheal  diph- 
theria. There  was  no  clinical  evidence  of  any  membrane  on  the  tonsils, 
pharynx  or  nares.  The  voice  was  perfectly  normal,  showing  that  the 
larynx  was  not  Involved.  There  was  moderate  degree  of  retraction  and 
the  pulse  was  aspirated  at  times.  A  fair  amount  of  air  entered  both 
lungs  with  no  area  of  definitely  diminished  respiratory  murmur.  The 
heart  action  was  rapid.      The  larynx  was  examined  by  direct  inspection 
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and  was  seen  to  he  quite  normal;  the  vocal  cords  were  not  congested. 
Some  subglottic  infiltration  was  present.  The  cough  was  constricted, 
but  the  attacks  of  dyspnea  would  improve  at  intervals  and  were  not 
increased  by  the  direct  laryngeal  examination.  There  was  very  slight 
cyanosis  of  the  finger  tips.  The  color  of  the  face  was  good.  The 
patient  was  not  intubated.  The  larynx  was  poulticed  and  a  dose  of 
15,000  units  of  antitoxin  was  administered.  The  temperature  was 
101.4"  F.;  pulse,  130;  respirations,  30.  The  primary  culture  taken 
from  the  pharynx  by  the  swab  method  was  negative,  while  the  culture 
taken  by  means  of  a  Coolidge  applicator  from  the  larynx  was  positive. 
The  following  day  the  general  condition  of  the  child  had  improved. 
The  dyspnea  was  less  marked  and  the  cough  was  not  so  constricted. 
A  second  culture  taken  from  the  pharynx  by  the  usual  swab  method  on 
this  date  was  positive,  and  the  later  cultures  were  alternately  positive 
and  negative  until  April  9,  when,  after  two  consecutive  negative  cul- 
tures, the  patient  was  discharged.  There  were  no  complications.  This 
case  illustrates  the  gratifying  results  which  can  be  obtained  without 
instrumentation  when  the  disease  is  recognized  early. 

Case  ~0.  Sadie  A.,  age  4  years,  ill  three  days,  was  admitted  to  the 
Kingston  Avenue  Hospital,  March  2  7,  1914.  Intubated  with  a  4-."> 
O'Dwyer  tube.  The  tube  gave  no  relief  and,  in  fact,  almost  completely 
oljstructed  respiration  so  that  it  was  immediately  removed  by  Dr.  Dick- 
son and  a  longer  tube  introduced.  This  tube  also  gave  no  relief  and  it 
was  removed.  There  was  no  visible  exudate  on  the  tonsils  nor  was 
there  any  nasal  discharge.  The  temperature  was  101- ;  pulse,  146;  weak 
and  rapid;  respirations,  4  4,  and  labored.  There  was  inspiratory-expira- 
tory  dyspnea,  decidedly  asthmatic  in  character,  accompanied  by  marked 
cyanosis  and  retraction.  Little  air  entered  either  lung  and  no  difference 
in  the  physical  signs  was  noted  with  or  without  the  long  laryngotra- 
cheal intubation  tube  in  place.  The  tube  was  removed  and  replaced  a 
number  of  times  without  relief  and  finally  Dr.  Cannon  decided  to  per- 
form tracheotomy.  On  opening  the  trachea  he  removed  a  cylindrical 
cast.  The  tracheal  canula  became  plugged  on  introduction  and  was  im- 
mediately removed.  When  I  arrived  at  the  hospital,  about  two  hours 
later,  I  found  the  child  m  tiirfinis,  active  stimulation  having  kept 
her  alive  until  my  arrival.  A  7  mm.  tracheoscope  was  passed  through 
the  tracheotomy  wound.  The  trachea  was  partly  free  from  membrane, 
a  portion  having  been  removed  by  Dr.  Cannon  after  performing  tracheo- 
tomy. The  lower  trachea  and  both  bronchi  were  found  to  be  completely 
obstructed  with  cylindrical  casts  which  were  rapidly  removed  by  suction, 
a  ten-inch  vacuum  being  used.  On  further  inspection  the  superior  lobe 
bronchus  on  the  right  side  was  obstructed  and  the  remaining  membrane 
had  torn  off  the  right  bronchial  cast.  The  middle  and  lower  lobe 
lironchi  were  also  occluded.  The  same  obstruction  was  present  in  the 
left  bronchus  and  this  membrane  was  also  removed.  All  of  the  mem- 
brane was  removed  as  far  as  possible  from  the  main  bronchi  and  their 
branches,  and  only  the  parietal  plaques  of  ulceration  remained  to  be 
seen.  The  condition  of  the  child  apparently  improved  after  the  removal 
of  the  memlirane  and  certainly  more  air  was  entering  the  lungs.  The 
surfaces  of  the  trachea  and  Ijronchi  were  swabbed  with  antitoxin  and  a 
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long  tracheal  canula  of  Dr.  .lacksoii  introduced.  Suction  was  Ivept  up 
from  time  to  time  tlirough  tlie  traclieal  canula.  The  temperature  rose 
to  102.4"  after  the  manipulation,  and  the  respirations  to  60.  The  pulse 
was  weak  and  almost  imperceptible,  even  though  the  heart  had  been 
supported  by  the  camphor,  morphia,  and  adrenal.  A  dose  of  20,000 
units  of  antitoxin  , which  had  been  given  by  intramuscular  injection,  had 
not  time  to  have  any  effect,  and  the  unfortunate  little  girl  died  the 
following  day,  just  ten  hours  after  admission.  The  larynx,  which  was 
examined  postmortem,  showed  no  involvement  above  the  cricoid  carti- 
lage.    All  of  the  cultures  were  positive. 

Case  il.  Donionic  T.,  age  5  years,  ill  (?)  days,  was  admitted  to  the 
Kingston  Avenue  Hospital,  March  28,  1914.  Intubated  for  laryngeal 
diphtheria  with  a  i-a  O'Dwyer  tube.  On  admission  there  was  no  clinical 
evidence  of  membrane  in  the  nares,  on  the  tonsils  or  pharynx.  The 
temperature  was  103.4-;  pulse,  130;  respirations,  44.  and  labored. 
There  was  marked  dyspnea  and  retraction  of  the  epigastrium  and 
cyanosis  of  the  extremities.  The  heart  action  was  rapid  and  irregular, 
and  the  pulse  was  of  the  aspirated  type,  that  is,  a  pulse  which  disap- 
peared with  each  inspiration.  Coarse,  moist,  transmitted  rales  were 
present  over  the  upper  lobe  areas.  It  was  impossible  to  examine  the 
lower  limit  of  the  chest  owing  to  the  marked  retraction.  There  was. 
however,  little  air  entering  either  lung.  A  dose  of  20.000  units  of  anti- 
toxin was  given  intramuscularly  in  the  gluteal  region.  As  the  4-.5  tube 
had  given  no  relief,  the  tube  was  removed  and  a  longer  tube  introduced 
by  Dr.  Rosseter.  The  longer  tube  improved  the  condition  temporarily 
but  within  one  hour  extubalion  was  necessary  because  the  lumen  had 
become  obstructed  and  expiration  as  well  as  inspiration  was  completely 
blocked.  A  small  ribbon  cast  followed  the  removal  of  the  tube.  By 
direct  laryngeal  examination,  preliminary  to  passing  the  bronchoscope, 
no  membrane  was  visible.  The  vocal  cords  and  ventricular  bands  were 
congested  from  the  repeated  intubations.  On  passing  the  5mm.  broncho- 
scope, a  flapping  piece  of  membrane  was  seen  in  the  trachea  extending 
into  the  right  bronchus,  at  which  point  it  was  attached;  this  was  re- 
moved by  suction.  There  was  some  edema  about  the  mouth  of  the 
superior  lobe  bronchus  but  no  further  exudate  was  visible.  The  left 
bronchus  was  also  involved  just  below  the  carina.  The  trachea  and 
bronchi  were  sprayed  with  antitoxin  and  a  long  tracheal  intubation 
tube  introduced.  The  following  day,  March  29,  there  was  a  diminished 
area  of  respiratory  murmur  over  the  right  upper  lobe  anteriorly,  with 
increased  percussion  resonance  over  this  portion  of  the  lung.  This  was 
thought  to  be  a  small  area  of  diphtheritic  pneumonia  and  no  further 
attempt  was  made  to  relieve  this  patch  of  plugging  by  bronchoscopy. 
On  March  31,  the  temperature,  pulse  and  resiiiration  were  gradually 
falling  to  normal,  but  the  patch  in  the  upper  lobe  remained.  The  tube 
was  coughed  out  on  this  day  and  further  intubation  was  not  necessary. 
The  cough  was  troublesome  after  auto-extubation  and  some  curdy 
digested  pieces  of  membrane  wfre  exi)ectorated  The  temperature  did 
not  fall  to  normal  after  the  tube  was  dispensed  with  but  gradually  fell 
to  normal  on  April  7.  There  was  no  doubt  that  tlie  area  noted  over  the 
superior  lobe  was  a  dii)htheritic  l]ronchopneumonia.      The  Ijoy  made  a 
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perfect  letoveiy  and  was  discharged  April  23,  1914.  Cultures  from  the 
pharynx  by  the  swab  method  were  negative,  but  were  "positive  from  the 
trachea  and  bronchi. 

Case  42.  Louis  B.,  age  .5  years,  ill  two  days,  was  admitted  to  the 
Kingston  Avenue  Hospital,  April  1,  1914,  suffering  with  tracheal  diph- 
theria and  was  intubated  after  admission  with  a  4-5  O'Dwyer  tube.  On 
admission  the  child  was  in  poor  condition.  Temperature,  103.2'  ;  pulse, 
142;  respirations,  36.  There  was  marked  retraction  of  the  supta- 
clavicular  and  sternal  notches  and  dipping  of  the  epigastrium.  The 
dyspnea  was  inspiratory-expiratory  and  decidedly  asthmatic.  The  voice 
was  not  lost  and  the  child  was  able  to  cry.  On  physical  examination, 
l)efore  intubation,  little  air  was  entering  either  lung.  On  intubation 
the  condition  was  relieved  temporarily,  but  within  one  hour  the  tube 
became  blocked  and  was  immediately  removed  and  a  longer  tube  intro- 
duced, which  went  below  the  site  of  the  membrane.  This  gave  prompt 
relief.  With  the  removal  of  the  first  tube  a  cast  of  the  trachea  followed 
and  as  the  long  tube  had  apparently  relieved  the  stenosis,  no  attempt 
was  made  further  to  remove  the  membrane  by  bronchoscopy.  With 
the  direct  Introduction  of  the  long  tracheal  tube  the  larynx  and  vocal 
cords  were  seen  to  be  normal.  The  tube  remained  in  the  larynx  and 
trachea  for  five  days,  after  which  date  it  was  removed  and  the  child 
made  a  perfect  recovery.  Reintubation  was  no  longer  necessary.  The 
patient  remained  in  the  hospital  for  the  customary  three  weeks  aftei 
extubation  and  was  discharged  cured  April  26.  1914.  All  of  the  cultures 
were  negative.     There  were  no  complications. 

Case  aJ.  Helen  B.,  age  4  years  and  11  months,- ill  five  days,  was  in- 
tubated by  Dr.  Laub,  one  of  the  ambulance  surgeons,  at  the  home  and 
rushed  to  the  hospital.  The  child  was  in  trtrcmis  at  the  time  of  the  in- 
tubation and  the  short  tube  did  not  relieve  the  stenosis.  In  fact,  no 
tube  could  have  relieved  such  complete  obstruction  of  the  tracheo- 
bronchial tree.  The  child  died  while  on  the  way  to  the  hospital  and  was 
bronchoscoped  postmortem.  There  was  diphtheritic  exudate  and  ulcera- 
tion on  the  tonsils  and  pharynx.  The  larynx  was  covered  with  small 
areas  of  membrane,  the  vocal  cords  were  not  visible.  The  trachea  and 
both  lironchi  were  filled  with  cylinder  and  ribbon  casts.  No  autopsy 
was  permitted.  This  case  illustrates  one  of  many  which  are  not  recog- 
nized until  the  obstruction  of  the  respiratory  tract  is  complete,  and  the 
probable  reason  why  the  stenosis,  was  overlooked  in  this  case  was  that 
the  membrane  starting  from  below  upward  gave  little  symptomatology 
other  than  that  of  a  catarrhal  bronchitis  until  the  larynx  became  ob- 
structed. 

C(is(  :i.  .\lesio  L.,  age  '>  years,  ill  three  days,  was  admitted  to  the 
Kingston  Avenue  Hospital,  April  14.  1914.  The  child  was  intubated 
with  a  4-r.  O'Dwyer  tube  prior  to  admission  by  one  of  the  ambulance  sur- 
geons. The  tube  became  blocked  shortly  after  introduction  and  was 
removed  but  no  cast  of  membrane  followed.  Immediate  reintubation 
was  performed  with  the  same  size  tube,  and  for  the  second  time  expira- 
tion became  blocked  and  the  tube  was  removed.  Respiration  was  much 
easier  without  the  tube.     With  the  tube  out  of  the  larynx  the  voice  was 
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fairly  good.  On  admission  to  the  hospital  the  patient  was  in  fair  condi- 
tion, with  moderate  degree  of  retraction  and  cyanosis.  The  temperature 
was  100-;  pulse.  136;  respirations,  32.  A  dose  of  30,000  units  of  anti- 
toxin was  administered  intramuscularly.  The  physical  signs  in  the 
chest  were  those  of  bronchial  obstruction.  There  was  little  air  entering 
the  left  lung  in  comparison  to  the  intake  of  air  in  the  right  lung.  The 
l)ercussion  note  was  high-pitched  over  the  left  upper  lobe.  The  boy  did 
fairly  well  without  the  tube  during  the  night  but  became  markedly 
dyspneic  and  cyanotic  the  following  morning  and  reintubation  was 
necessary,  a  longer  tube  being  introduced  by  Dr.  Cannon.  This  gave 
some  relief  but  did  not  entirely  relieve  the  expiratory  dyspnea.  On 
arrival  at  the  hospital  I  found  the  condition  as  already  described,  but 
the  dyspnea  and  cyanosis  had  become  worse  during  the  past  hour.  The 
tube  was  removed  through  the  writer's  intubation  speculum  and  the 
larynx  was  noted  to  be  free  from  membrane.  The  vocal  cords  were 
congested  and  the  arytenoid  cartilages  slightly  infiltrated.  On  passing 
the  5  mm.  bronchoscope  of  Dr.  Jackson  there  was  a  long  ribbon  cast 
on  the  left  lateral  wall  of  the  trachea  extending  down  into  the  left 
bronchus,  the  tracheal  end  of  the  cast  being  detached  and  acting  like  a 
valve.  The  right  bronchus  was  not  involved.  A  suction  tube  was  intro- 
duced through  the  bronchoscope  and  the  membrane  removed.  The  left 
and  right  bronchi  were  sprayed  with  antitoxin  and  a  long  intubation 
tube  inserted  into  the  left  bronchus,  the  head  being  rotated  with  the 
laryngeal  speculum  in  place  so  that  the  tube  would  pass  into  the  left 
bronchus  easily.  The  temperature,  which  was  only  loO-  on  admission, 
was  taken  shortly  after  the  manupulation  and  recorded  as  104.6=  F. ; 
pulse,  136;  respirations,  38.  The  day  following.  Dr.  Joyce  thought, 
from  the  scattered  transmitted  rales  over  the  right  lung,  that  broncho- 
pneumonia was  developing,  but  the  temperature  gradually  fell  to  nor- 
mal on  April  ly.  The  tube  was  removed  in  fifty-six  hours  and  reintuba- 
tion was  not  necessary.  The  pulse  was  irregular  after  the  removal  of 
the  tube,  and  there  were  frequent  spells  of  coughing  and  attacks  of 
"croup"  and  dyspnea  which  gradually  disappeared  within  the  next 
twenty-four  hours.  The  only  complication  was  tachycardia,  which  per- 
sisted for  eighteen  days.  The  child  was  discharged  cured  and  with  a 
good  voice  on  May  10,  1914.  All  of  the  cultui-es  taken  by  the  swab 
method  from  the  pharynx  as  well  as  the  direct  laryngeal  and  tracheal 
cultures  were  negative. 

Ca-tc  i5.  P.  W..  age  9  years,  ill  two  days,  was  admitted  to  the  Willard 
Parker  Hospital,  April  15,  1914,  suffering  with  tracheal  diphtheria. 
The  voice  was  not  lost  but  there  was  marked  inspiratory-expiratory 
dyspnea.  There  was  no  clinical  evidence  of  exudate  on  the  tonsils, 
pharynx,  or  nares.  The  temperature  was  lOO;  pulse,  138;  respira- 
tions, 3  2.  There  were  numerous  scattered  rales  and  harsh  respiration 
over  the  sternal  notch  and  bronchial  areas.  The  respiratory  murmur 
was  markedly  diminished  over  both  lungs  owing  to  the  tracheal  stenosis. 
The  patient  was  intubated  with  an  S-9  ODwyer  tube,  which  relieved 
the  stenosis  temporarily  but  later  became  blocked  and  respiration  was 
again  ditticult.  The  tul)e  was  removed  but  no  membrane  was  coughed 
out.      Reintubation  was  performed  with  a  10-12  ODwyer  tube,  which 
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also  gave  temporary  relief  but  became  blocked,  making  expiration  diffi- 
cult. This  case  presented  a  splendid  example  of  blocked  expiration  in 
comparison  to  the  rather  free  inspiration.  This  tube  was  again  re- 
moved but  reintubation  was  necessary  within  thirty  minutes.  A  dose  of 
20,UUU  units  of  antitoxin  intramuscularly  had  been  administered. 
When  I  arrived  at  the  hospital,  the  tube  had  been  removed  for  the  third 
time  and  the  patient  was  breathing  fairly  comfortably,  but  by  the  time 
the  instruments  were  ready  the  dyspnea  was  again  troublesome.  No 
clinical  evidence  of  membrane  on  the  tonsils  or  in  the  laryngopharynx 
was  present  on  direct  inspection.  The  larynx  was  tree  from  exudate 
but  the  arytenoid  cartilages  were  much  swollen.  There  was  some  sub- 
glottic infiltration.  The  cords  and  ventricular  bands  were  very  red, 
probably  due  to  the  many  intubations.  The  5  mm.  bronchoscope  of  Dr. 
Jackson  was  passed  and  a  parietal  cast  of  membrane  was  seen  about 
the  level  and  below  the  sternal  notch.  This  cast  was  easily  removed 
and  the  area  swabbed  with  antitoxin.  The  dyspnea  was  relieved  by  the 
removal  of  the  membrane  but  to  be  on  the  safe  side,  a  long  8.5  cm. 
intubation  tube  was  introduced  which  passed  below  the  site  of  the 
remaining  tracheal  edema.  There  was  no  involvement  of  either 
bronchus.  The  temperature  rose  to  102.4^  after  the  manipulation  and 
dose  of  antitoxin,  but  was  normal  on  April  18,  the  third  day  after 
admission.  The  tube  was  removed  on  the  fourth  day.  There  were 
slight  "croupy  spells"  during  the  first  five  days  after  the  removal  of  the 
tube,  but  these  gradually  subsided  and  the  boy  made  a  perfect  recovery. 
All  of  the  cultures  taken  from  the  pharynx  were  negative.  Cultures 
taken  from  the  cast  removed  were  positive.  There  were  no  complica- 
tions.    The  patient  was  discliarged  on  May  6,   1914. 

Cast  zfj.  Li.  L.,  age  -5  years,  ill  three  days,  was  admitted  to  the  Kings- 
ton Avenue  Hospital,  April  14,  1914.  The  child  was  in  poor  condition 
and  was  intubated  shortly  after  admission  with  a  4-.5  tube  which  ap- 
jjarently  relieved  the  stenosis.  Aliout  one  liour  later  the  child  became 
very  restless  and  dyspneic,  for  the  tube  had  become  obstructed  with 
membrane.  The  tube  was  removed,  followed  by  a  ribbon  strip  of  mem- 
brane which  was  still  in  the  lower  end  of  the  tube.  The  4-.5  intubation 
tube  was  replaced  and  the  stenosis  relieved.  Six  hours  later  even  after 
a  dose  of  20,i)no  units  of  antitoxin  the  tube  again  became  obstructed  and 
extuliation  was  necessary.  A  direct  laryngeal  and  bronchoscopic  ex- 
amination was  made  the  same  day  with  the  following  findings:  There 
was  no  visible  membrane  on  the  tonsils  or  pharynx  and  no  nasal  dis- 
charge. The  larynx  showed  marked  congestion.  These  was  a  small 
amount  of  exudate  on  both  arytenoid  cartilages.  The  ventricular  bands 
were  swollen  liut  free  from  membrane.  The  vocal  cords  were  beefy  red 
and  from  the  right  cord  a  small  piece  of  membrane  was  hanging  into  the 
subglottic  space,  which  was  blown  out  and  sucked  back  by  expiration 
and  inspiration.  The  .5  mm.  bronchoscope  was  introduced  after  the 
loose  piece  of  membrane  had  been  removed  from  the  vocal  cord.  The 
subglottic  area  at  the  cricoid  level  was  covered  with  membrane  which 
was  continuous  down  to  within  two  centimeters  from  the  carina.  There 
was  an  absence  of  memlirane  on  the  left  lateral  wall.  There  was  no 
apparent  involvement  of  the  lironchi.  All  of  the  membrane,  with  the 
exception  of  a  few  very  small  parietal  plaques  was  firmly  attached.     A 
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small  suction  tube  with  a  six-inch  vacuum  removed  the  membrane  from 
the  trachea,  while  the  membrane  from  the  cord  was  removed  by  forceps. 
The  duration  of  the  operation  was  fifteen  minutes.  After  the  removal 
of  the  diphtheritic  exudate  the  whole  larynx  and  trachea  was  swabbed 
with  antitoxin  and  a  long  laryngotracheal  intubation  tube  introduced. 
The  temperature  on  admission  was  100°,  but  gradually  rose  to  lOo  . 
Pulse,  12S;  respiration,  38.  No  definite  sign  of  pneumonia  could  be 
elicited,  nor  was  there  any  diminished  respiration  over  either  lung.  The 
tube  was  removed  on  April  16,  forty-eight  hours  after  introduction. 
There  were  a  few  attacks  of  slight  dyspnea  after  the  removal  of  the 
tube  but  reintubation  was  not  necessary.  The  temperature,  which  had 
reached  104. 6-,  gradually  fell  to  normal  on  April  10.  With  the  fall 
in  temperature  the  pulse  l)ecame  very  weak  and  irregular.  The  voice 
remained  very  hoarse  for  ten  days  and  gradually  returned  to  normal. 
The  patient  was  discharged  May  10,  1914.  All  cultures  taken  froni  the 
pharynx  were  negative.      Bronchoscopic  cultures  were  all  positive. 

fVi.sT  ,-;.  Lauren  C,  age  3  years,  ill  (?)  days.  The  child  was  in 
rjlrcmi.s:  and  wheezing  like  an  asthmatic  on  admission  to  the  hospital. 
She  was  intubated  immediately  with  a  three-year  O'Dwyer  tube,  which 
Rave  no  relief,  and  the  tube  was  removed  and  a  longer  tube  introduced. 
The  child  was  intuljated  Ijy  the  family  physician,  Init  on  the  way  to  the 
hospital  the  tube  was  coughed  up,  and  as  the  ambulance  surgeon  thought 
the  child  was  breathing  better  without  the  tube  it  was  not  replaced  until 
the  hospital  was  reached,  when  Dr.  Dickson,  of  the  house  staff,  recog- 
nized the  case  as  one  of  low  membranous  diphtheria.  The  reintroduc- 
tion  of  the  tube  by  Dr.  Dickson  gave  no  relief  and  it  became  so  ob- 
structed that  a  rapid  tracheotomy  was  performed  with  the  intubation 
tube  as  a  guide.  As  soon  as  the  trachea  w-as  opened.  Dr.  Dickson  rapidly 
removed  the  intubation  tube  by  means  of  the  attached  string,  and 
introducing  a  short  bronchoscope  he  removed  a  mass  of  membrane  from 
the  trachea  and  both  bronchi.  The  lumen  of  the  bronchoscopic  tube 
became  obstructed  on  introduction  but  the  child  did  not  have  sufficient 
expiratory  cough  to  dislodge  the  membrane  from  the  lumen  of  the  tube. 
After  the  removal  of  the  membrane  a  long  tracheal  canula  was  intro- 
duced and  suction  by  means  of  a  catheter  api)lied  at  frequent  intervals 
whenever  tbere  was  any  sign  of  obstruction.  I  saw  the  child  shortly 
after  the  removal  of  the  membrane  by  Dr.  Dickson,  and  as  she  was 
apparently  improved,  I  made  no  further  examination.  The  temperature, 
which  was  102o,  rapidly  rose  to  104.6"  a  few  hours  after  the  removal 
of  the  membrane.  The  pulse  was  counted  at  1.">S.  and  the  respirations 
at  6  8.  The  general  condition  of  the  patient  gradually  became  worse. 
The  lungs  were  filling  with  moist  rales,  which  were  not  present  at  the 
time  of  admission,  and  the  physical  signs  were  those  of  pulmonary 
edema.  The  respirations  were  labored.  The  use  of  continuous  suction 
through  the  tracheal  canula  gave  no  relief  and  the  child  died  eight 
hours  after  admission  to  the  hospital.  The  temperature  rose  to  107' 
.just  before  the  end.  All  of  the  cultures  taken  from  the  membrane 
were  positive.  ,  The  lungs  at  necrojisy  showed  areas  of  consolidation  and 
on  section  droi)ped  blood.  The  visceral  pleurae  were  covered  with  air 
blebs,  some  of  them   2  cm.  in  diameter.     The  volume  of  the  lungs  was 
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apparently  increased  Irom  these  emphysematous  areas.  There  were 
small  areas  of  exudate  and  ulceration  in  the  larynx,  trachea  and  bronchi. 
An  exudate  covered  the  lower  trachea  which  was  probably  not  removed. 
There  was  a  thin  exudate  on  both  tonsils.  The  fine  bronchioles  were 
completely  occluded.  There  was  marked  infiltration  of  the  larynx  and 
trachea.  The  areas  of  pneumonia  were  purely  diphtheritic  and  cultures 
from  these  areas  showed  Klebs-Loeffler  bacilli  in  abundance.  Histo- 
logically the  lungs  showed  marked  necrosis  of  the  alveoli  as  well  as  the 
lumen  of  the  bronchus.  There  was  marked  proliferation  of  new  small 
round  cells,  plasma  cells  and  numerous  fibroblasts.  The  alveoli  were 
filled  with  leucocytes,  fibrin  and  red  blood  cells.  The  alveolar  septa  as 
well  as  the  surrounding  lung  tissue  were  necrotic.  The  heart  was 
dilated.  There  were  a  few  air  blebs  on  the  outer  surface  of  the  peri- 
cardium. There  were  also  numerous  blebs  at  the  root  of  the  lung 
There  was  no  apparent  rupture  of  these  blebs,  and  no  subcutaneous 
emphysema. 

Cdsi  :S.  Tony  L..  age  4  years,  ill  two  days,  admitted  to  the  Kingston 
.\venue  Hospital,  May  26,  1914.  suffering  with  laryngeal  diphtheria. 
There  was  no  clinical  evidence  of  exudate  on  the  tonsils:  there  was  a 
slight  nasal  discharge.  The  temperature  was  102. '5^  on  admission,  the 
respirations  32,  and  the  pulse  140.  A  dose  of  20,000  units  of  antitoxin 
was  administered,  none  having  been  given  prior  to  admission.  The 
child  was  intubated  before  admission  by  one  of  the  ambulance  surgeons, 
with  a  three-year  O'Dwyer  tube.  The  tube  relieved  the  condition  tem- 
porarily, but  one  hour  later  it  became  obstructed  and  was  promptly 
removed  and  a  4-5  tube  introduced.  This  tube,  like  the  former,  tem- 
porarily relieved  the  dyspnea,  but  owing  to  a  loose  piece  of  membrane 
at  the  lower  end  of  the  tube,  which  was  obstructing  expiration,  the  tube 
was  removed  and  a  direct  laryngeal  and  bronchoscopic  examination 
made.  With  the  intul)ation  tube  in  the  larynx  there  was  a  sufficient 
amount  of  air  entering  the  lungs  but  there  was  difficulty  with  expira- 
tion. Without  the  tube  there  was  marked  dyspnea,  both  inspiratory  and 
expiratory,  and  little  air  entered  the  lungs.  The  physical  signs  in  this 
case  demonstrated  beautifully  the  valve-like  action  of  the  membrane  in 
obstructing  expiration.  On  removing  the  tube  by  the  direct  method 
the  larynx  was  seen  to  be  covered  with  thin,  patchy  areas  of  dii)htheritic 
exudate.  The  vocal  cords  and  ventricular  bands  were  covered  with 
thin  patches  of  membrane  and  the  arytenoid  cartilages  enormously 
swollen.  There  was  rather  severe  dyspnea  during  the  direct  examina- 
tion, which  had  only  taken  a  few  moments,  but  as  soon  as  the  -5  mm. 
bronchoscope  was  passed  the  dyspnea  was  imraediatel.v  relieved.  A 
loose  piece  of  membrane  was  visible  in  the  trachea  at  the  level  of  the 
sternal  notch.  This  loose  piece  was  part  of  an  imperfect  cylindrical 
cast  which  was  readily  removed  bv  suction.  There  was  no  visible  mem- 
brane in  either  bronchus  or  their  branches.  There  was  no  bleeding 
following  the  removal  of  the  membi-ane  for  these  casts  attached  to 
ciliated  epithelium  are  rather  easily  ren'ioved.  There  was,  however, 
some  bleeding  when  an  attempt  was  made  to  remove  the  thin,  patchy 
areas  of  membrane  from  the  larynx,  for  the  membrane  is  firmly  ad- 
herent  to   mucous   membrane   covered    by    squamous   epithelium.      The 
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larynx  and  trachea  were  swabbed  with  antitoxin  after  the  removal  of 
the  membrane  by  means  of  a  Jackson  sponge-holder,  and  a  long  T  em. 
intubation  tube  introduced.  The  temperature  did  not  rise  following 
the  manipulation  and  gradually  fell  to  normal  on  May  30,  four  days 
after  admission.  The  tube  remained  in  place  for  seventy-two  hours, 
after  which  it  was  removed.  But  as  the  arytenoid  cartilages  were  still 
infiltrated  the  tube  had  to  be  replaced  within  fifteen  minutes,  a  4-.3 
O'Dwyer  tube  being  used..  There  was  a  slight  rise  in  temperature,  after 
the  removal  of  the  tracheal  tube,  but  the  temperature  fell  to  normal 
the  following  day.  On  June  6,  with  the  child  in  good  condition  and  Ihe 
swollen  arytenoids  having  returned  to  normal,  the  tube  was  finally  dis- 
|>ensed  with  and  the  child  remained  without  the  tube  and  had  no  fur- 
ther difficulty  with  respiration.  There  was  slight  tachycardia  at  times 
and  the  child  was  kept  in  bed  for  one  week.  On  June  20,  1914,  the 
patient  was  discharged  cured.  All  of  the  cultures  taken  by  pharyngeal 
and  bronchoscopic  swab  method  were  negative.  Cultures  from  the 
membrane  were  positive  for  Klebs-LoefEler  bacilli. 

(use  zO.  Mary  C  age  4  years,  ill  four  days,  was  in  cxlniuix;  on  admis- 
sion to  the  hospital.  June  24,  1914.  The  child  was  seen  by  Drs.  Dickson 
and  Eberle  who  performed  tracheotomy  in  an  endeavor  to  remove  the 
membrane  from  the  trachea  and  bronchi.  The  intubation  tube  had 
given  no  relief.  The  child  had  been  treated  for  bronchopneumonia  at 
her  home  and  it  was  not  until  the  stenotic  symptoms  became  alarming 
that  diphtheria  was  suspected  as  the  cause  of  the  trouble  and  the 
parents  were  advised  to  send  the  child  to  the  hospital.  No  antitoxin  had 
been  given  prior  to  admission,  but  a  dose  of  20,000  units  was  admin- 
istered on  admission.  Tracheotomy  and  lower  bronchoscopy  were  of 
no  avail  and  the  child  died  three  hours  after  admission.  There  was  a 
follicular  exudate  on  the  right  tonsil.  There  was  no  nasal  discharge. 
The  larynx  was  markedly  congested  and  there  was  a  loose  piece  of 
membrane  hanging  from  the  right  vocal  cord.  The  ventricular  bands 
were  also  involved,  -and  the  arytenoid  cartilages  markedly  infiltrated. 
There  was  a  long  riiibon  cast  in  the  trachea  on  the  anterolateral  walls. 
Part  of  this  cast  had  been  removed  and  th(  cast  was  probably  a  complete 
cylinder  cast  similar  to  the  casts  seen  at  the  carina  and  in  both  bronchi. 
Had  I  been  able  to  obtain  an  autopsy  the  specimen  would  have  been  a 
complete  cylinder  cast  of  the  entire  laryngotrachea  and  bronchial  tree. 
This  case  demonstrates  rather  forcibly  why  I  believe  that  the  membrane 
may  start  primarily  in  the  bronchi  and  travel  upward  and  not  until 
stenosis  becomes  extreme  is  the  true  nature  of  the  condition  recognized 
when  it  is  unfortunately  too  late  to  save  life. 

((IXC  SO.  W.  W..  age  ■")  years,  ill  five  days,  was  admitted  to  the  Kings- 
ton .\ venue  Hospital,  July  11.  1914.  Intubated  for  laryngeal  diphtheria. 
This  tonsilar  exudate  revealed  the  true  nature  of  the  disease.  No  anti- 
toxin was  given  prior  to  admission.  Intubation  was  performed  by  Dr. 
Adam  Eberle  with  a  4-.t  O'Dwyer  tube,  which  gave  no  relief,  for  as 
soon  as  the  tube  was  introduced  the  child  became  black  and  ceased  to 
breathe.  The  tube  was  at  once  removed  and  a  cast  of  membrane  4  cm. 
long  followed.  A  longer  tube  was  introduced  by  Dr.  Eberle,  but  this 
tube  had  no  efl'ect.      Dr.   Eberle  attempted   to  remove  all   of  the   mem- 
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brane  possible  but  the  cliild  died  eleven  hours  after  admission.  The 
temperature  remained  at  104,4^  ;  respiration,  44.  The  necropsy  showed 
a  complete  cast  of  the  tracheobronchial  tree.  All  of  the  cultures  were 
positive. 

Ca.s<  .11.  B.  P..  age  3  years,  ill  two  days,  was  admitted  to  the  Kingston 
Avenue  Hospital,  August  28,  1914.  There  was  no  visible  exudate  on 
the  tonsils  nor  was  there  any  nasal  discharge.  Xo  antitoxin  was  given 
prior  to  admission,  but  a  dose  of  20,000  units  was  administered  intra- 
muscularly on  admission.  The  temperature  was  103.4°;  pulse,  136;  res- 
pirations, 4  0.  Retraction  was  moderate  and  the  pulse  aspirate.  By  the 
asi)irate  pulse  is  meant  a  pulse  which  disappears  with  each  inspiration 
and  is  usually  one  of  the  chief  indications  for  intubation.  The  larynx 
was  poulticed  and  a  dose  of  Dover's  powder  given.  The  stenosis  con- 
tinued to  grow  worse  and  in  spite  of  the  poultice  to  the  larynx  and 
Dover's  jjowder,  the  child  was  intubated  six  hours  later  with  a  three- 
year  rubber  O'Dwyer  tube.  The  physical  signs  of  the  chest  were  un- 
satisfactory before  intubation,  for  little  air  was  entering  either  lung. 
After  intubation,  more  air  entered  tlie  lungs  hut  expiration  was  inter- 
fered with  owing  to  membrane  below  the  tulie.  There  was,  however, 
slighlly  diminished  respiration  over  the  right  uiiper  lobe  with  many 
scattered  subcrepitant  and  transmitted  rales  over  the  entire  chest.  At 
the  sternal  notch  there  was  a  flapping  sound  with  the  tube  in  place. 
The  intubation  relieved  the  dyspnea  temporarily  tiut  as  the  tube  liecame 
obstructed  shortly  afterwards,  extubation  was  ])erformed  and  with  the 
removal  of  the  tulie  a  cast  of  membrane  followed.  The  tulie  was 
liromptly  reintroduced  but  instead  of  relieving  the  stenosis  this  time 
it  made  the  trouble  worse  and  it  was  again  removed  and  the  child 
breathed  fairly  comfortable.  At  times,  when  the  intubation  tulie  does 
not  give  the  desired  relief  owing  to  some  obstruction  below,  if  the  tulie 
is  removed  jiromptly  the  jiatient  will  invariably  breathe  better  without 
the  tulie.  Later,  when  the  stenotic  symptoms  Ijecame  troublesome,  the 
tube  may  he  re-inserted.  The  child  remained  without  the  tube  for 
thirty  minutes  when  the  stenosis  again  became  extreme  and  intubation 
was  necessary,  a  long  tracheal  tube  being  used.  This  tube,  which  was 
7  cm.  in  length,  gave  the  desired  relief.  No  attempt  was  made  to  brou- 
ehoscoiie  the  child  after  1  saw  him  for  the  manipulation  of  frequent 
intubation  and  extubation  had  almost  exhausted  the  patient.  On  Au- 
gust 30,  the  temperature  had  fallen  to  normal  and  the  pulse  was  134, 
respirations  3  4.  Sufficient  air  was  entering  both  lungs;  the  heart  action 
was  regular.  The  tube  remained  in  place  until  September  2,  when  it 
was  removed  at  eleven-thirty  a.  m.  The  child  did  fairly  well  without 
the  tube  until  five  p.  m.,  when,  owing  to  progressive  stenosis,  intubation 
was  necessary,  a  three-year  O'Dwyer  tube  lieing  vised.  The  condition 
of  the  child  continued  to  improve  and  again  the  tulie  was  removed 
under  direct  inspection  on  Septem.ber  7,  five  days  later,  and  as  there 
was  no  arytenoid  infiltration,  the  child  remained  without  the  tube. 
There  was  a  loose  cough  following  the  removal  of  the  tulie  and  the 
voice  was  husky  for  ten  days  but  gradually  returned  to  normal.  The 
child  was  discharged  September  19,  1914.  All  of  the  cultures  taken 
by  the  swab  method  were  negative. 
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Case  32.  Harriet  G.,  age  2  years  and  7  months,  ill  three  days,  was 
admitted  to  the  hospital,  September  16,  1914.  The  child  was  intubated 
on  admission  with  a  one-year  O'Dwyer  tube  but  it  gave  no  relief.  The 
tube  was  removed  by  Dr.  Raymond  Laub  and  a  longer  tube  introduced, 
which  temporarily  relieved  the  stenosis,  though  expiration  was  at  times 
difficult.  A  thin  exudate  was  present  on  the  tonsils;  there  was  no  nasal 
discharge.  A  dose  of  20,000  units  of  antitoxin  was  administered  intra- 
muscularly. The  temperature  was  101°;  pulse,  1.36;  respirations,  30. 
An  area  of  diminished  respiratory  murmur  could  be  elicited  over  the 
right  upper  lobe  anteriorly  with  many  rhonchi  scattered  over  this  area. 
Expiration  was  shortened.  A  second  physical  examination  was  made 
the  same  afternoon,  for  the  tube  had  not  'relieved  the  dyspnea,  and 
bronchoscopy  was  indicated.  With  the  tube  out  of  the  larynx  the  child 
breathed  fairly  well  for  twenty  minutes.  The  physical  signs  with  the 
tube  removed  elicited  an  area  of  diminished  breathing  over  the  right 
upper  lobe  anteriorly  with  increased  percussion  resonance,  the  signs 
over  this  area  being  similar  to  the  findings  with  the  tube  in  place  but 
the  many  transmitted  rales  were  removed.  There  was  exaggerated 
respiration  over  the  left  lung  with  normal  percussion  resonance.  A 
good  volume  of  air  was  entering  this  lung.  Dr.  Laub  and  other  mem- 
bers of  the  staff  thought  the  diminished  respiratory  area  over  the  right 
lung  was  due  to  a  bronchopneumonia,  which  was  probably  correct,  but 
of  diphtheritic  origin.  The  following  day  the  temperature  had  risen  to 
104.2- ;  pulse,  161;  respirations,  40.  The  area  of  so-called  pneumonia 
was  still  present  in  spite  of  the  removal  of  membrane  from  the  right 
bronchus  and  superior  lobe.  On  direct  inspection  the  larynx  showed  a 
.slight  amount  of  membrane  on  the  left  cord  and  ventricular  bands. 
There  was  no  exudate  on  the  epiglottis.  The  arytenoid  cartilages  were 
slightly  swollen  but  free  from  membrane.  There  was  apparently  some 
subglottic  stenosis.  On  passing  the  -5  mm.  bronchoscope  of  Dr.  Jackson, 
membrane  which  was  a  long  ribbon  cast  attached  to  the  right  lateral 
wall  for  about  three  centimeters,  was  plainly  visible  as  soon  as  the  tube 
entered  the  trachea.  There  were  patchy  areas  below  this  cast  which 
involved  the  right  bronchus.  With  the  small  aspirating  tube  this  cast 
was  easily  removed.  On  reaching  the  bifurcation  and  entering  the 
right  bronchus,  two  loose  pieces  of  memlirane  were  coughed  into  the 
lumen  of  the  tulje  which  promptly  obstructed  vision,  and  while  the  tube 
was  l)eing  removed  the  membrane  was  coughed  through  the  lumen  of 
the  In-onchoscope  and  lodged  on  the  glasses  of  the  operator.  The  lenses 
were  removed  by  a  nurse  and  a  clean  pair  of  warmed  glasses  adjusted. 
The  membrane  which  \yas  coughed  out  was  the  piece  which  involved 
the  right  bronchus  for  after  the  exit  there  was  no  further  membrane 
present  though  the  lumen  of  the  bronchus  was  covered  with  small  ulcer- 
ations. The  superior  lobe  bronchus  was  also  partiall.v  occluded,  but 
with  the  curved  suction  tube  the  orifice  was  entered  and  some  small 
strips  of  membrane  removed.  There  was  no  involvement  of  the  stem 
bronchus,  or  of  the  middle  or  inferior  lobes.  The  left  bronchus  was 
free  from  involvement.  After  the  removal  of  the  membrane  the  parts 
were  swabbed   as  usual  with  antitoxin  and   the  long  7   cm.   intubation 
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tube  introduced.  The  intubation  tube  was  removed  forty-eight  hours 
later  and  with  the  violent  cough  which  followed  its  removal,  consider- 
able digested  membrane  was  expelled.  While  reintubation  was  not 
necessary,  the  child  was  far  from  being  in  the  best  of  condition.  The 
temperature  continued  to  remain  between  102-  to  104  =  ,  with  remissions 
after  alcohol  sponges.  The  pulse  and  respirations  corresponded  pro- 
portionately to  the  temperature,  160  and  60  respectively.  The  cough 
was  troublesome  and  the  child  very  restless.  On  September  22,  six 
days  after  admission,  the  temperature  was  105  :  pulse.  166:  respira- 
tions, 64.  There  was  an  area  of  bronchial  breathing  over  the  right 
upper  lobe  anterolaterally :  this  was  the  area  of  consolidation  elicited 
by  Dr.  Laub  on  admission  Df  the  child  to  the  hospital,  and  was  in  all 
probability,  as  already  stated,  of  diphtheritic  origin.  This  area  of  con- 
solidation gradually  disappeared  and  three  days  later,  by  September  2  6, 
the  temperature  had  reached  normal  and  the  pulse  and  respirations  had 
reached  100  and  24  respectively.  From  this  date  the  general  condition 
of  the  child  gradually  improved  and  she  was  discharged  from  the  hos- 
pital October  13,  1H14.  All  of  the  cultures  were  negative  by  the  usual 
swab  method  but  were  positive  when  grown  from  the  secretions  aspir- 
ated from  the  lung. 

C'a.t('  ,!.).  Grace  T..  age  19  months,  ill  three  days,  was  admitted  to  the 
Kingston  Avenue  Hospital,  September  19,  1914.  There  was  marked 
retraction  on  admission  but  the  voice  was  not  lost  and  the  child  was 
able  to  cry.  The  child  was  intubated  shortly  after  admission  with  a 
one-year  O'Dwyer  tube.  The  tube  gave  relief  for  the  interval  while 
20,000  units  of  antitoxin  was  being  administered,  liut  shortly  after- 
wards the  tube  was  removed  on  account  of  expiratory  difficulty  and  a 
two-year  tube  was  substituted.  This  tube,  like  the  one  year  tube,  did 
not  give  sufficient  relief  and  it  was  necessary  to  remove  the  tube  in  one 
hour.  During  the  time  a  thorough  physical  examination  was  made  by 
Dr.  Joyce,  who  noted,  by  inspection,  ihat  there  was  marked  bulging 
of  the  left  chest  wall,  which  was  much  larger  than  the  right.  On  aus- 
cultation little  air  was  found  to  enter  the  left  lung  on  inspiration  in 
comparison  to  the  volume  of  air  that  entered  the  right  lung.  Difficulty 
and  short  expiration  was  noted  over  both  lungs.  On  percussion,  the 
note  was  high-pitched  and  almost  tympanitic  over  the  left  lung,  with 
no  apparent  increase  over  the  right  lung.  The  contrast  of  the  two 
notes  over  the  left  and  right  lungs  was  marked.  The  temperature  was. 
on  admission,  100^;  pulse,  l.'iO;  respirations.  40.  and  labored.  As  re- 
traction, dyspnea  and  cyanosis  persisted  even  after  the  removal  of  the 
two-year  tube  and  the  introduction  of  a  longer  tube  was  necessary.  Dr. 
Joyce  notified  me  of  this  case,  and  on  my  arrival  at  the  hospital  the 
child  was  bronchoscoped  after  I  had  confirmed  the  findings  of  the 
physical  examination.  The  tonsils  were  free  from  visible  exudate; 
there  was  no  nasal  discharge.  The  intubation  tube  was  removed  under 
the  direct  guidance  of  the  eye.  The  larynx  was  free  from  membrane. 
The  vocal  cords  and  ventricular  bands  were  congested.  On  removing 
the  tube  the  child  was  able  to  cry.  There  was  no  apparent  subglottic 
swelling.     The  a  mm.  bronchoscope  was  introduced,  and  no  membrane 
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was  visible  until  tbe  lower  left  lateral  tracheal  wall  was  reached,  when 
a  snow-white  flapping  membrane  was  plainly  visible.  This  piece  of 
membrane  was  rapidly  removed  by  suction,  and  after  the  removal  the 
carina  was  located  and  the  right  bronchus  inspected.  There  was  no 
trace  of  any  membrane  in  the  right  bronchus  or  any  of  its  branches. 
The  tracheal  piece  of  membrane  removed  was  continuous  with  a  ribbon 
cast  involving  the  left  bronchus  only.  The  whole  of  the  bronchial  wall 
was  apparently  edematous.  This  strip  of  membrane  extended  beyond 
the  superior  lobe  bronchus.  The  membrane  was  removed  by  the  small 
suction  tube  and  the  lower  lobe  bronchus  examined.  Some  secretion  and 
a  few  shreds  of  membrane  were  removed  from  this  bronchus.  Antitoxin 
was  injected,  1  c.c,  by  a  long  syringe  into  the  left  bronchus  and  the 
excess  removed  by  aspiration.  An  intubation  tube  7  cm.  in  length  was 
introduced.  The  following  day  the  temperature  was  102.4";  pulse,  56; 
respiration,  40.  The  physical  signs  in  the  lung  had  not  materially 
changed  and  there  were  many  scattered  rales  and  high-pitched  percus- 
sion resonance  over  the  left  lung.  The  temperature  gradually  reached 
normal  forty-eight  hours  later  and  the  intubation  tube  was  removed. 
The  child  did  well  without  the  tube  until  September  25.  when  the  tem- 
perature began  to  rise  and  the  child  was  dyspneic  and  restless.  The 
larynx  was  poulticed  and  this  seemed  to  relieve  the  dyspnea  but  breath- 
ing was  not  natural.  On  September  27.  the  dyspnea  became  so  marked 
that  reintubation  was  necessary,  a  two-year  O'Dwyer  tube  being  used. 
After  intubation,  the  gradual  exhaustion  was  relieved  and  the  tempera- 
ture fell  to  normal.  On  October  5,  the  tube  was  auto-extubated  and 
there  was  no  further  difficulty  with  respiration.  The  child  was  detained 
in  the  hospital  for  a  prolonged  period  after  the  tube  was  coughed  up 
to  make  sure  that  there  would  be  no  further  laryngeal  stenosis.  This 
case  illustrates  the  post-tubal  stenosis  which  may  occur  from  one  week 
to  ten  days  or  even  longer  after  primary  intubation.  There  were  no 
complications.  All  of  the  throat  swab  cultures  were  negative.  The 
secretion  and  membrane  .showed  diphtheria  bacilli. 

Coxc  J  I.  S.  A.,  age  2%  years,  ill  six  days,  was  admitted  with  post- 
nasal, glandular  and  laryngotracheal  diphtheria,  September  21,  1914. 
The  child  was  in  extremis  and  very  toxic.  A  dose  of  25,000  units  of 
antitoxin  was  given,  none  having  been  administered  prior  to  admission. 
There  was  extreme  cyanosis.  The  anterior  nares  were  completely 
obstructed  with  membrane  and  there  was  a  serosanguineous  discharge 
from  the  nose.  Little  air  entered  either  lung  even  with  the  tube  in  the 
larynx.  The  percussion  note  was  high-pitched  over  lioth  lungs.  Cam- 
phor in  oil,  three  grains,  was  given  by  hypodermic  injection  every  hour. 
Three  hours  after  admission  the  dyspnea  became  marked.  A  series  of 
intubations  and  extubations  with  long  tubes  gave  no  relief  and  Dr.  Laub 
performed  tracheotomy  and  removed  a  cast  of  membrane  from  the 
trachea  and  bronchi.  Xo  attempt  was  made  to  examine  the  larynx  on 
account  of  the  enormous  amount  of  pharyngeal  edema.  A  long  tracheal 
cauula  was  introduced  after  the  removal  of  part  of  the  membrane  but 
the  canula  soon  became  obstructed  and  had  to  be  removed.  A  cast  of 
membrane  was  removed  from  the  lumen  and  the  tube  was  reintroduced. 
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After  the  operation,  the  condition  of  the  child,  which  had  been  very 
poor  on  admission,  gradually  became  worse.  The  temperature,  102° 
on  admission,  was  now  106°;  pulse,  170;  respirations,  68.  The  child, 
however,  lived  in  this  condition  during  the  night  and  died  the  following 
morning,  thirteen  hours  after  admission  to  the  hospital.  At  autojjsy 
the  lungs  were  filled  with  membrane  and  demonstrated  the  complete 
obstruction  in  a  case  of  six  days'  duration  without  antitoxin.  There 
were  patchy  areas  of  consolidation  and  emphysema  and  the  volume  of 
the  lungs  was  apparently  increased.  All  of  the  cultures  were  positive. 
Case  35.  F.  M.,  4%  years,  ill  I  ?)  days,  was  admitted  to  the  Willard 
Parker  Hospital,  October  23,  1914.  Xo  exudate  was  present  on  the 
tonsils  and  there  was  no  nasal  discharge.  There  was  marked  retraction 
and  a  peculiar  "croupy  cough.""  not  laryngeal.  The  voice  was  not  lost. 
A  dose  of  ."i.OOO  units  of  antitoxin  was  given.  l.i.OOO  units  having  been 
given  three  hours  before  admission  to  the  hospital.  On  physical  exam- 
ination, scattered  rales  were  heard  throughout  both  lungs.  There  was 
little  air  entering  the  left  lung  and  the  percussion  note  over  the  lung 
anteriorly  and  posteriorly  was  high-pitched.  Xo  apparent  involvement 
of  the  right  lung  was  found,  although  the  respiration  was  very  harsh 
and  almost  like  bronchial  breathing.  Over  the  sternal  notch  there  was 
a  rattling  sound,  most  marked  on  expiration.  The  child  was  taking 
very  short  breaths  and  evidently  trying  to  breathe  as  easily  as  possible 
to  avoid  coughing.  The  boy  had  been  intubated  by  the  ambulance 
surgeon  with  a  4-5  tube  before  admission  to  the  hospital,  but  as  the 
tube  became  l)locked,  it  was  removed,  and  even  though  no  membrane 
was  coughed  up,  the  child  breathed  much  better  without  the  tube. 
Owing  to  slowly  progressive  dyspnea  and  increasing  cyanosis,  reintuba- 
tion  was  necessary  three  hours  after  admission,  the  4-5  tube  being  re- 
placed. As  this  tube,  like  the  former,  made  the  stenosis  much  worse, 
it  was  removed  and  a  longer  tube  introduced.  The  long  tube  seemed 
to  improve  the  breathing  temporarily  but  later  it  liecame  constantly 
obstructed  on  expiration  and  had  to  be  removed.  Direct  laryngoscoi)y 
and  bronchoscopy  were  resorted  to  in  order  to  relieve  the  condition. 
The  larynx  was  free  from  diphtheritic  meml)rane.  and  the  cords  and 
ventricular  bands  were  congested  from  the  intubation  tubes,  but  free 
from  membrane  or  ulceration.  The  trachea  was  apparently  normal 
when  view  through  the  5  mm.  bronchoscope  and  no  membrane  was  seen 
until  the  sternal  notch  was  reached.  The  membrane  was  loose  at  the 
upper  end  and  was  a  torn  cast.  This  ribbon-like  cast  extended  down- 
ward on  the  left  lateral  tracheal  wall  and  was  a  distinct  cylinder 
cast  at  the  bifurcation,  completely  closing  the  left  bronchus.  The  case 
was  removed  by  aspiration  but  there  were  several  torn  pieces  left. 
Both  superior  and  inferior  lobe  bronchi  were  seen  to  be  completely 
occluded.  This  membrane  was  removed  as  well  as  possible  but  some  of 
it  was  left  behind.  As  the  child  was  not  doing  well  and  I  had  been 
working  for  fifteen  minutes,  I  decided  to  swab  the  bronchus  with  anti- 
toxin and  rapidly  intubate  with  a  long  tube.  The  general  condition 
of  the  child  was  decidedly  improved  after  the  removal  of  the  membrane, 
and  the  cyanosis  almost  entirely  disappeared.     The  action  of  the  heart 
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was  good,  for  it  had  been  supported  l)y  a  dose  of  morphia,  gr.  1/32  and 
1/300  of  atropia.  The  hoy  had  a  fairly  comfortable  night  but  the 
following  morning  his  condition  had  become  much  worse  and  the  long 
intubation  tube,  having  l)ecome  obstructed,  was  promptly  removed. 
The  membrane  had  probably  reformed  after  its  removal  as  it  was  not 
removed  thoroughly  owing  to  the  e.\treme  condition  of  the  patient. 
The  boy  was  markedly  cyanotic  and  sinking  rapidly.  Large  doses  of 
camphor  in  oil  were  administered  hypodermically  with  but  little  effect 
The  child's  condition  grew  rapidly  worse  and  he  died  twelve  hours  after 
admission.  The  temperature  did  not  rise  rapidly  toward  the  end  as  is 
frequently  the  case  in  tracheobronchial  diphtheria,  but  had  fallen  from 
102.8-  on  admission  to  101.  The  rate  of  the  pulse  and  respirations 
were  questionalile.  Xo  cultures  were  recorded.  The  autopsy  showed 
a  thick  cast  of  membrane  involving  the  whole  of  the  left  bronchus  with 
extension  into  the  superior  and  inferior  lobes.  A  part  of  the  cast  was 
removed  from  the  lower  lobe  bronchus  during  the  manipulation  of  the 
specimen.  The  whole  lung  was  involved  on  the  left  side  and  the  finer 
bronchioles  were  completely  filled  with  thick,  tenacious  secretion. 
There  were  necrotic  areas  of  lung  tissue  about  the  fine  bronchi.  The 
volume  of  the  left  lung  was  greatly  increased  over  the  right  lung,  which 
was  not  involved.  The  visceral  pleura  was  covered  with  air  blebs. 
The  heart  was  flabV)y  and  dilated.  What  caused  the  sudden  and  fatal 
termination  of  the  patient  after  he  improved  1  am  unable  to  state  posi- 
tively. The  probability  is  that  the  reformation  of  the  membrane  with 
continued  mechanical  construction  to  respiration  and  the  continued 
ballooning  of  the  lung  causing  the  extreme  cyanosis  and  pressure  on  the 
heart  was  the  primary  cause.  The  diphtheritic  toxemia  was  another 
cause. 

Case  36.  Philip  F.,  age  5  and  one-half  years,  ill  five  days,  was  ad- 
mitted to  the  Kingston  Ave  Hospital  in  moribund  condition,  December 
12,  1914.  There  was  exudate  on  both  tonsils.  Repeated  attempts  with 
intubation  tubes  failed  to  relieve  the  stenosis  and  rapid  tracheotom.v  was 
performed  by  Dr.  Laub,  using  the  intubation  as  a  guide.  The  tube  was 
removed  as  soon  as  the  trachea  was  opened.  A  long  cast  of  membrane 
was  rapidly  removed  through  the  tracheal  wound  Ijy  forceps  and  a  long 
tracheal  canula  inserted.  The  child  did  not  rally  and  died  forty  min- 
utes after  admission.  Xo  autopsy  was  permitted.  A  direct  laryngeal 
and  bronchoscopic  examination  the  same  afternoon  in  the  mortuary 
showed  the  whole  larynx,  trachea  and  bronchial  tree  to  be  completely 
filled  with  membrane.  The  piece  removed  by  Dr.  Laub  was  part  of  the 
cast  which  involved  the  trachea.  There  was  exudate  on  the  tonsils  but 
no  involvement  of  the  nares.  All  of  the  pharyngeal  cultures  were  posi- 
tive. 

Caxc  -'7.  E.  H.,  age  4  years,  ill  eight  days,  was  admitted  to  the  Kings- 
ton Avenue  Hospital,  December  22,  1914.  This  patient,  like  the  former, 
was  in  moribund  condition,  markedly  dyspneic  and  cyanotic.  The  child 
was  intubated  by  Dr.  Adam  Eberle  with  a  three-year  tube,  which  did 
not  improve  the  dyspnea.  Longer  and  longer  tubes  were  introduced 
with   the   same   result.      The   pulse   was   very   poor    and    could   not    be 
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counted.  The  temperature  was  101=  and  respiration  40.  A  dose  of 
20,000  units  of  antitoxin  was  administered  intravenously.  No  attempt 
was  made  to  remove  ilie  membrane  from  the  trachea  and  bronchi.  The 
patient  died  fifty  minutes  after  admission.  No  autopsy  was  permitted. 
A  postmortem  bronchoscopy  showed  the  whole  laryngotracheobron- 
ehial  tree  completely  filled  with  membrane  and  the  lumen  of  the 
bronchoscopic  tube  frequently  became  obstructed  during  the  examina- 
tion. The  pharynx  and  tonsils  were  covered  with  thick  membrane  and 
there  was  a  nasal  discharge.  The  temperature  did  not  rise  prior  to 
death  but  remained  at  100  =  .     No  culture  returns  were  recorded. 

Case  3S.  John  S.,  age  2  years,  ill  five  days,  was  admitted  to  the  hos- 
pital, December  23,  1914.  There  was  exudate  on  both  tonsils  and  pro- 
fuse nasal  discharge.  The  heart-sounds  were  weak  and  irregular  and 
the  pulse  poor.  There  were  scattered  rales  over  both  lungs  anteriorly 
and  posteriorly.  Little  air  was  entering  the  lungs.  The  temperature 
was  101=;  pulse.  144;  respirations,  3S.  The  child  was  very  "croupy;" 
there  was  marked  retraction  and  cyanosis.  A  dose  of  20,000  units  of 
antitoxin  was  given  and  the  larynx  poulticed.  Within  half  an  hour 
after  admission  the  child  became  so  dyspneic  that  intubation  was  neces- 
sary, a  two-year  O'Dwyer  tube  being  used.  The  short  tube  gave  no 
relief  so  it  was  removed  and  a  longer  tube  was  introduced.  The  long 
tube  became  obstructed  shortly  after  introduction  and  as  it  was  with- 
drawn, a  short,  torn  ribbon  cast  followed.  The  child  remained  without 
the  tube  for  five  minutes,  the  long  tube  being  reintroduced.  Three 
hours  after  admission  the  temperature  had  risen  to  103.4°;  pulse,  160; 
respirations,  44.  Stimulation  with  hypodermic  injections  of  camphor, 
two  grains,  every  two  hours,  was  administered.  The  same  afternoon 
the  child  was  bronchoscoped.  The  larynx  was  covered  with  an  exudate 
on  the  ventricular  bands  and  vocal  cords;  the  arytenoid  cartilages  were 
much  swollen.  The  five  millimeter  bronchoscope  was  passed  but  it 
became  filled  with  membrane  and  had  to  be  removed.  A  second  attempt 
to  remove  the  membrane  by  upper  bronchoscopy  was  futile;  therefore, 
the  bronchoscope  was  left  in  the  trachea  and  a  rapid  tracheotomy  per- 
formed, the  bronchoscope  making  a  capital  guide.  As  the  trachea  was 
opened,  a  loose  piece  of  membrane  was  coughed  out  of  the  wound. 
This  was  the  piece  which  was  bothering  me  by  upper  bronchoscopy  and 
which  I  was  unable  to  remove.  A  7  mm.  short  tracheoscope  was  intro- 
duced into  the  tracheal  wound  and  five  pieces  of  torn  membrane  were 
removed  from  the  trachea  by  suction  and  forceps.  When  the  carina 
trachealis  was  reached  both  bronchi  were  seen  to  be  filled  with  perfect 
cylinder  casts.  One  could  look  into  the  membranous  cast  covering  the 
bronchial  wall  but  no  mucous  membrane  or  bronchial  rings  were  visi- 
ble. After  having  worked  for  twenty  minutes  and  removed  the  greater 
portion  of  the  obstriicting  membrane,  a  long  tracheal  canula  was  intro- 
duced. The  tracheal  wound  was  not  closed  and  a  wet  saline  dressing 
applied.  Tracheal  wounds  in  these  cases  should  never  be  closed  by 
sutures,  for  sutured  tracheal  wounds  rapidly  become  infected  and  septic 
mediastinitis  may  be  the  result.  While  it  has  been  extremely  rare  for 
me  to  have  a  case  of  tracheotomy  for  the  relief  of  tracheobronchial 
diphtheria  recover,  at  the  same  time,  if  the  wound  is  closed  about  the 
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tube,  infection  invariably  follows  and  the  patient,  who  may  have  recov- 
ered from  the  diphtheria,  succumbs  to  mediastinitis  and  pneumonia. 
On  December  2.j,  the  temperature  had  fallen  to  101'  ,  though  the  pulse 
and  respirations  remained  high.  There  were  many  scattered,  adventi- 
tious sounds  throughout  the  lungs.  The  percussion  note  was  high- 
pitched  over  both  upper  lobes.  Constant  suction  was  applied  through 
the  tracheal  canula,  and  much  curdled  and  digested  membrane  removed. 
The  general  condition  of  the  child  was  gradually  improving  although 
the  heart  action  was  weak  and  rapid  at  times.  On  December  2  8,  the 
pulse  rate,  which  had  been  between  140  and  15  0,  suddenly  dropped  to 
60,  followed  by  a  violent  gastric  pain  and  vomiting  and  the  unfortunate 
little  patient  died  a  few  minutes  later.  The  temperature  registered  97  = 
just  prior  to  the  end.     All  of  the  cultures  were  positive. 

The  eases  reported  are  principally  from  tlie  hospital  service 
where  we  usually  see  the  se^■erest  type  of  case,  although  it  is  not 
infrequent  in  private  practice  to  encounter  eases  where  the  diag- 
nosis is  incorrectly  made  until  stenotic  symptoms  become  extreme. 
During  the  past  year  very  few  ea.ses  of  diphtheria  occurred  in  hos- 
pital or  private  practice;  therefore,  the  mortality  was  extremely 
low.  Traclieobronchial  diphtheria  occurs  in  about  three  per  cent, 
of  ;ill  intubated  cases.  Before  the  jirimary  intubation,  when  laryn- 
geal stenosis  is  present  there  is  no  means  of  telling  whether  tlu' 
ease  is  laryngeal  only  or  whether  it  is  a  case  with  membrane  below 
and  involvement  of  the  larynx  by  extension.  Of  course,  if  all  cases 
were  bronclioscoped  as  a  routine  the  diagnosis  would  be  easy;  but 
we  never  perform  a  direct  and  bronchial  examination  without  defi- 
nite evidence  that  there  is  membrane  below  the  intubation  tube  of 
Dr.  O'Dwyer  causing  difficulty  with  respiration.  Therefore,  I  have 
not  classified  any  case  in  wliom  the  O'Dwyer  tube  gave  the  desired 
relief  a.s  a  ease  of  tracheal  or  bronchial  diphtheritic  stenosis.  Tlie 
longer  tube*  which  1  had  made,  according  to  measurements  of  a 
series  of  cadavers  of  all  ages,  are  from  6  em.  in  length  for  an  infant 
ui)  to  eight  months  to  one  year  of  age,  gradually  increasing  from 
one  to  two  centimeters  up  to  twelve  years  which  measure  1".^  m-  ]'■', 
cm.  in  length.  These  tubes  are  also  used  for  adults  and  I  have  in- 
tubated two  adult  women  after  having  removed  the  membrane  from 
tlie  tradiea  and  bronchi.  Tlie  mea.surement  in  tlie  adult  from  the 
base  of  the  epiglottis  to  the  bifurcation  of  the  trachea  is  from  14 
to  13  em.  in  the  female  and  about  one  centimeter  longer  in  the  male. 
On  the  other  hand,  I  have  measured  adult  females  of  eighteen  anil 
twenty  years  respectivel.v  and  found  the  laryngotracheal  measure- 
ment to  be  from  11  to  11..')  cm.  Of  coui-se,  while  tracheobronchial 
measurements  are  of  great  value,  at  the  same  time  none  of  them  are 
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absolutely  aeciiratf  luit  only  approximate.  They  are,  however,  of 
value  in  selecting  the  intubation  tube  for  the  given  case.  As  I 
have  had  little  or  no  success  with  tracheotomy  and  the  use  of  the 
long  tracheal  canula,  I  have  practically  abandoned  tracheotomy  and 
resort  only  to  peroral  endoscopy  because  the  results  are  far  better. 
In  the  hospitals  the  house  staff'  perfonn  tracheotomy  after  all  mea.s- 
ures  have  failed  but  the  operation  has  not  met  with  marked  success 
in  their  hands.  Dr.  ]\Iosher  and  others  have  removed  membrane 
tiirough  the  tracheal  wound  and  had  recoveries.  I  see  no  necessity 
for  the  operation  on  the  tracheobronchial  type  of  diphtheria  for 
the  4  and  5  mm.  bronchoscopes  of  Dr.  Jackson  give  sufficient  room  _ 
for  suction  tubes  and  forceps.  One  is  only  handicapped  by  perform- 
ing tracheotomy  and  using  a  larger  tube  in  his  young  subjects. 
The  shock  following  peroral  endoscopy  and  bronchoscopy  in  children 
suffering  with  tracheal  and  bronchial  diphtheria  is  nothing  in  com- 
parison to  the  shock  resulting  from  tracheotomy.  In  cases  of  long 
standing  of  five  or  six  days'  durfiliou  brilliant  results  are  not  to  be 
be  expected  for  the  entire  larynx,  trachea  and  lung  are  filled  with 
a  membranous  cast.  It  is,  however,  rather  interesting  to  note  how 
long  these  children  live  with  such  complete  obstruction  to  respira- 
tion. That  the  membrane  may  start  primarily  and  travel  upward 
in  man.v  of  the  eases  has  lieen  fairly  definitely  proven  by  direct 
laryngeal  and  bronchosco})ic  examination  in  the  case  with  slowly 
progressive  dyspnea.  At  times,  the  membrane  apparently  skips  one 
locality  in  the  bronchus  and  chooses  another  area.  Why  this  is  I 
am  unable  to  state,  although  some  observers  believe  that  it  is  due  to 
some  anatomical  peculiarity.  The  cases  with  the  early  parietal  casts 
are  the  best  for  a  good  prognosis  but  thei-e  are  many  others  with  a 
very  unfavorable  outlook  that  make  a  perfect  recovery.  Cases  with 
parietal  cast  will  often  recover  after  a  large  dose  of  antitoxin  and 
intubation  and  bronchoscopy  are  not  necessary  to  remove  the  ob- 
struction. 

The  tiraimriif  hij  (rntito.rin.  Antitoxin  in  large  doses  is  certainly 
indicated  in  all  of  these  eases.  A  dose  of  10,000  units  is  usually 
sufficient  for  the  cases  seen  early  have  a  limited  amount  of  in- 
volvement, as  in  the  parietal  type  of  membranous  obstruction.  In 
severe  eases  of  five  or  six  days'  duration  with  extensive  involvement 
of  the  tracheobronchial  tree  and  necrosis  of  the  lung,  I  doubt  if 
any  amount  of  antitoxin  given  has  effect.  In  these  cases  with  weak 
right  heart  muscle  and  poor  pulmonary  circulation  there  is  some 
question  whether  or  not  the  antitoxin  ever  reaches  the  site  of  the 
local  lesion,  for  the  termination  of  these  cases  is  usually  fatal.    The 
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writer  lias  seen  a  uiiiiil)er  of  these  cases  treated  with  huge  closes  of 
antitoxin,  but  without  result.  Subcutaneous  injection  in  many  of 
these  cases  seems  to  bring  about  just  as  favorable  results  clinically 
as  antitoxin  administration  by  intramuscular  or  intravenous  injec- 
tion. The  writer  prefers  intramuscular  injection,  and  this  method 
is  much  more  frequently  used  at  the  hospitals  at  the  present  time 
than  fonuerly.  Intravenous  injection  certainly  does  the  greatest 
amount  of  good  and  is  promptly  alisorbed,  but  there  are  some  dan- 
gers even  when  given  with  the  small  dosage  of  10,000  units  which 
Dr.  Wm.  H.  Park  recommends  at  the  present  time.  Personallj', 
I  have  used  intravenous  injections  in  enormous  doses,  the  largest 
being  110,000  units  and  the  next  largest  100,000  units.  These  were 
ea.ses  of  nasopharyngeal  and  glandular  diphtheria  and  had  no 
involvement  of  the  larynx  or  trachea.  In  a  case  of  laryngeal 
diphtheria  in  a  boy  seven  years  of  age  a  dose  of  20,000  units  of  anti- 
toxin was  administered  by  the  writer  in  a  ease  of  four  days'  dura- 
tion, accompanied  by  profound  prostration.  The  boy  died  promptly 
as  soon  as  the  antitoxin  was  administered.  This  may  be  attributed 
to  anaphylactic  sliock.  I  cannot  say  whether  it  was  anaphylactic 
shock  or  not,  but  there  was,  by  the  reaction,  suflScient  .shock  added  to 
the  patient,  who  was  already  in  a  state  of  shock,  and  this  added 
element  of  .shock  T  think  was  the  cause  of  the  sudden  death.  With 
every  intravenous  injection  of  antitoxin  there  is  a  chill,  .some  of 
the  chills  being  severe  and  of  long  duration,  a  rapid  rise  in  tempera- 
tiu'e  and  a  rapid  and  thready  pulse.  Some  cases  react  much  more 
than  others.  I  have  mentioned  more  than  once  that  intravenous 
injection  of  antitoxin,  while  very  beneficial,  should  be  given  with 
extreme  caution  and  if  the  patient  is  in  a  state  of  shock  and  pro- 
foundly prostrated  the  dose  of  antitoxin  should  be  given  by  intra- 
nuiscular  injection. 

7'he  icriier's  schoni  of  doxnrjc  of  aniito.rin  in  diphihrria.  ].  For 
all  cases  with  positive  cultures  showing  no  clinical  evidence,  :i,000 
units.  2.  For  cases  with  exudate  limited  to  the  tonsils,  3,000  to 
5,000  units.  3.  For  all  cases  not  limited  to  the  tonsils,  but  moderate 
in  extent,  5,000  to  10,000  units.  4.  For  (a.)  nasal;  (b.)  glandu- 
lar; (e)  laryngeal  or  tracheobronchial  types,  10,000  to  20,000  units. 
5.  For  septic  or  combined  cases  with  (a.),  (b.)  or  (c),  20,000  to 
30.000  units. 

Give  one  initial  dose  and  do  not  rei)eat.  Smaller  doses  may  be 
given  if  the  duration  of  illness  is  under  three  days.  The  general 
condition  of  the  patient,  the  amount  of  local  lesion  manifest,  and 
the  duration  of  illness  should  always  be  taken  into  consideration  and 
the  dose  judged  accordingly. 
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M(tliu(ls  of  adDiun.stration.  SiilK-utJiucoiis.  intramuscular  and 
intravenous.  Intravenous  injection  is  ditticult  in  young  children  on 
account  of  tlie  veins  lieing  small  and  ditticult  to  locate.  The  amount 
of  prostration  present  at  the  time  of  contemplated  intravenous  in- 
jection should  be  carefully  considered.  If  the  patient  is  stimulated 
by  the  toxemia  and  not  prostrated  intravenous  injection  is  compara- 
tively safe.  This  method  has  been  practiced  at  the  Wilkird  Parker 
Hospital  and  Kingston  Avenue  Hospitals  for  the  past  seven  years. 

DISCUSSION. 

Dr.  Chevalier  Jackson,  Pittsl)iiigli,  Pa.,  had  been  very  much  inter- 
ested, three  years  aso,  in  a  pajier  read  by  Dr.  Lynah  liefore  the  New 
York  Academy  of  Medicine  on  the  endotracheal  removal  of  foreign  l)odv 
cases  of  diphtheritic  membrane.  The  speaker  had  not  himself  seen 
such  a  case,  though  he  had  encountered  two  cases  of  endotracheal  diph- 
theria, and  many  cases  sent  in  for  jiost-diphtheritic  laryngeal  stenosis. 
There  should  lie  connected  with  institutions  where  diphtheria  is  treated, 
men  competent  to  deal  with  these  cases  by  endoscopic  methods,  and 
they  should  have  and  use  direct  intubation  instruments  of  Mosher  and 
Lynah.  Direct  laryngosco|)y  should  be  used  for  diagnosis  and  treat- 
ment, and  without  anesthesia,  general  or  local.  It  was  out  of  the 
question  to  get  an  internist  to  consent  to  anesthetize  a  patient  in  cases 
of  suspected  laryngeal  diphtheria.  Bronchoscopy  was  not  the  severe 
ordeal  that  some  had  supiiosed,  as  was  evidenced  by  the  report  of  Dr. 
Lynah  that  some  of  these  patients  went  to  sleep  on  the  table  with  the 
bronchoscope  in  situ. 

l>r.  HaiTis  1'.  Mosher,  Boston,  Mass.,  had  had  only  two  cases,  as  com- 
pared with  the  thirty-six  reported  liy  Dr.  Lynah,  l)ut  in  a  measure  he 
had  gone  over  the  same  ground.  In  his  own  two  cases,  the  one  which 
was  tracheotomized  was  one  which  recovered.  Both  were  operated  upon 
without  anesthesia.  To  have  the  tracheotomized  patient  recover  was 
rather  contrary  to  the  rule.  The  membrane,  in  that  case,  was  removed 
with  forceps.  When  he  had  finished  with  these  two  cases  he  devised 
an  instrument  for  sucking  out  the  membrane,  luit  it  had  never  l)een 
used.  It  was  striking,  as  Dr.  Lynah  had  pointed  out,  and  as  Dr.  Jackson 
had  emphasized,  that  these  patients  go  to  sleep  on  the  table  as  soon  as 
the  obstruction  is  relieved. 

Dr.  Hubert  Arrowsmith,  Brooklyn,  N.  Y.,  had  stopped  doing  intuba- 
tion several  years  ago.  Dr.  Lynah's  presentation  of  this  work  deserved 
the  praise  of  laryngologists  all  over  the  world. 

Dr.  Ross  Hall  Skillern,  Philadelphia,  Pa.,  reported  a  curious  case  of 
diphtheritic  meml)rane  in  the  lung  simulating  a  foreign  body,  diagnosed 
and  removed  by  the  bronchoscope:  "A  boy,  seven  years  old,  referred  by 
Dr.  Becker  of  Sunbury,  Pa.,  was  brought  to  the  Medico-Chirurgical  Hos- 
pital with  the  following  history:  About  one  month  before  he  took  two 
l)eads  to  school.  While  holding  them  in  his  mouth  he  was  seized  with 
a  sudden  fit  of  coughing,  and  one  bead  slipped  down  his  throat,  the 
teacher  recovered  the  other. 

•Previous  history:  Had  a  severe  attack  of  diphtheria  nine  months 
previously,  followed  by  a  cough  which  lasted  for  about  two  months, 
then  cleared  up  entirely. 

"Present  condition:  Violent  attacks  of  cough  and  suffocation  which 
come  on  at  night.  Cough  ringing  and  croupy.  Expectorates  blood- 
tinged  mucus  in  considerable  quantities.  Voice  husky,  sometimes 
aphonia.  Examination  of  chest  practically  negative.  Fluoroscopic-X-ray 
examination  alisolutely  negative.     Bronchoscopic  examination:   the  left 
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lung.  After  careful  and  prolonged  search  nothing  pathological  was  to 
be  seen.  The  right  lung.  Slightly  above  and  at  the  lower  lobe  bifurca- 
tion a  membrane  was  noted  which  liled  on  being  loosened  with  the  dull 
hook.  As  the  child  had  lieen  under  bronchoscopic  examination  for  nearl.v 
an  hour  and  had  begun  to  show  signs  of  distress,  it  was  thought  wise 
to  postpone  further  treatment  for  several  days. 

"About  two  hours  later  word  came  from  the  ward  that  the  patient 
was  extremely  dyspneic.  Dr.  Ridpath  immediately  visited  him  and 
found  his  condition  so  serious  that  he  was  again  brought  to  the  operat- 
ing room  and  an  immediate  tracheotomy  iierformed.  Three  days  later 
he  was  anesthetized  and  the  bronchoscope  again  passed.  The  membrane 
was  loosened  but  was  so  friable  that  it  was  only  possible  to  take  it 
l)iecemeal.  This  was  done  until  apparently  all  had  been  removed.  The 
tracheotomy  tulie  was  left  in  place. 

"That  night  pieces  of  membrane  were  coughed  up  and  expelled 
through  the  tube.  The  symptoms  immediately  began  to  abate,  dyspneic 
attacks  much  less  marked  and  cough  less  violent.  In  four  days  these 
had  disappeared.  The  tube  was  removed  on  the  seventh  day  with  no 
return  of  the  cough  or  dyspnea.  Since  then  the  child  has  been  entirelv 
well. 

"Bacteriological  and  pathological  examination  of  the  membrane:  Al- 
most pure  cultures  of  a  Klebs-Loefller  bacillus  which  had  lost  their 
virulence  (no  influence  on  guinea  pigs).  Jlembrane  identical  with  that 
of  diphtheria. 

"The  curious  phase  of  this  case  was  that  the  delayed  symptoms  ap- 
peared coincidentally  with  the  apparent  history  of  an  aspirated  foreign 
body." 

Dr.  J.  B.  <;i-eeiie.  Asheville,  X.  C,  said  that  he  was  a  follower  of 
Place,  of  Boston,  in  the  use  of  large  doses  of  antitoxin.  He  was  also  a 
follower  of  Park,  of  New  York,  in  the  advocacy  of  the  intravenous  ad- 
ministration of  antitoxin  in  severe  cases  of  diphtheria  such  as  the 
essayist  had  described.  It  was  difficult  to  see  why  there  should  be 
greater  shock  following  the  intravenous  administration  of  antitoxin,  for 
the  pain  was  certainly  less,  an  important  element  in  shock.  In  his  ex- 
perience he  had  seen  no  evidence  of  shock.  There  was  experienced,  at 
times,  particularly  in  very  young  children,  difficulty  in  finding  the  vein 
with  the  needle.  In  all  cases  of  antitoxin  administration  it  was  well 
to  ask  if  there  was  a  history  of  asthma,  hay  fever,  or  sensitiveness  to 
the  emanations  from  the  horse. 

Dr.  E.  Fletcher  Ingals,  Chicago.  111.,  had  had  several  cases  in  which 
the  patient's  life  had  been  saved  by  tracheotomy,  performed  without 
anesthesia,  and  these  patients  had  told  him  afterward  that  they  suf- 
fered none  or  very  little  from  the  operation.  Several  of  these  patients 
were  so  far  gone  that  he  was  sure  they  felt  nothing. 

Dr.  B.  R.  Shurly.  Detroit,  Jlich.,  bad  had  an  experience  of  five  years 
with  several  hundred  intubations.  The  wonderful  progress  that  had 
lieen  made  in  the  use  of  antitoxin,  with  the  technic  becoming  more  and 
more  perfect,  with  the  earlier  and  earlier  use  and  the  larger  and  larger 
doses  of  antitoxin,  had  reduced  the  mortality  so  that  the  last  series  of 
cases  showed  a  mortality  of  only  twenty  per  cent.  It  was  within  that 
twenty  per  cent,  that  one  found  the  cases  of  endotracheal  diphtheria, 
with  extension  of  the  membrane  and  the  development  of  broncho- 
pneumonia, and  these  were  the  patients  who  would  be  relieved  and 
whose  lives  would  be  saved  by  the  method  which  Dr.  Lynah  had  pre- 
sented. The  development  of  lironchoscopy  and  its  use  in  diphtheria 
hospitals  should  be  a  specialty  within  itself.  These  little  children,  with 
lowered  vitality  and  weakened  hearts,  must  be  managed  with  great 
gentleness,  the  operation  must  be  very  quickly  performed,  and  the 
technic  must  be  carefully  considered.  He  had  many  intubation  cases 
in  which  casts  of  the  bronchi  and  trachea  had  been  expelled  after  the 
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removal  of  the  membrane.  The  painting  of  the  bronchi  and  trachea 
with  antitoxin  after  the  removal  of  the  casts,  to  iirevent  the  reforma- 
tion of  the  memlirane,  was  a  distinct  advance  and  should  lie  tried. 

Dr.  John  F.  Harnhill,  Indianapolis,  Ind.,  emphasized  the  fact  that 
these  membranes  are  foreign  bodies,  and  as  such  should  be  removed. 
Tracheotomy,  in  these  cases,  was  not  an  entirely  hopeless  matter.  He 
had  had  seven  cases  in  one  year  in  which  he  resorted  to 'tracheotomy, 
with  six  recoveries.  In  the  fatal  case  death  was  due  to  the  failure 
of  the  nurse  to  jiroperly  remove  the  tube.  These  cases  were  not  always 
found  in  the  best  hospitals,  and  sometimes  it  was  necessary  to  employ 
tracheotomy.  It  was  the  next  best  thing  to  the  method  proposed  l)y 
Dr.  Lynah. 

Dr.  Robert  Clyde  Lynch,  New  Orleans,  La.,  had  had  forty-two  trache- 
otomies with  no  deaths  due  to  the  tracheotomy.  One  was  done  in  a 
taxicab.  The  patient  had  coughed  up  the  intuliation  tulie,  and  while 
being  taken  to  the  hospital,  where  something  more  could  be  done  tor 
him,  he  stopped  l)reathing.  The  taxicab  was  halted,  fortunately,  under 
an  electric  light  and  tracheotomy  immediately  performed.  The  patient 
was  still  living.  In  another  case,  in  which  the  membrane  involved  the 
bronchi,  he  would  put  in  the  lironchoscope  and  pick  out  a  piece  of  the 
membrane  whenever  Ineathing  was  oljstructed.  Six  times  during  the 
week  in  which  he  slept  in  the  room  with  the  patient,  the  boy  was  ap- 
parently dead,  and  each  time  he  brought  him  back  to  life  by  removing 
pieces  of  the  memln-ane  which  had  come  in  front  of  the  tube.  This 
child,  also,  was  living.  In  all  these  cases  except  the  taxicab  case  the 
operation  was  performed  in  the  hospital,  with  every  possible  care.  In 
none  was  there  subsefiuent  olistruction  or  stenosis,  and  all  had  recov- 
ered with  good  voices.  In  view  of  these  facts,  it  seemed  to  him  that 
tracheotomy  did  not  present  100  per  cent,  mortality.  He  operated 
entirely  without  anesthesia.  He  used  antitoxin  intravenously  when 
he  could  back  it  up  with  aromatic  spirits  of  ammonia  or  caffeine,  fol- 
lowed by  strychnia. 

Dr.  Arthur  1.  Weil,  Xew  Orleans,  La.,  said  in  many  instances  the 
facilities  for  bronchoscopy  were  very  limited,  and  in  such  cases  a  good 
tracheotomy  was  better  than  an  unsatisfactory  bronchoscopy.  He  had 
had  only  one  death,  in  a  case  in  which  the  membrane  extended  down 
into  the  bronchi.  Regarding  the  impunity  with  which  bronchoscopy 
could  lie  done  under  local  anesthesia  or  with  none  at  all,  it  was  surpris- 
ing to  see  how  easily  the  instrument  could  lie  passed.  Following  the 
work  of  Dr.  Skillern,  he  had  made  it  a  routine  practice  to  examine  all 
cases  with  oljscure  symptoms.  It  had  lieen  surprising  to  him  to  see 
how  easily  patients  in  clinics  would  sit  down  on  the  stool  and  take  the 
tube  without  any  discomfort.  He  thought  lironchoscopy  was  entirely 
too  little  employed  in  ambulatory  clinics. 

Dr.  liynali,  in  closing  the  discussion,  said  the  point  made  by  Dr. 
Greene,  with  reference  to  anaphylaxis,  was  well  taken.  Some  patients 
after  a  suljcutaneous  injection  of  antitoxin  would  have  a  severe  reaction 
and  very  stormy  symptoms  of  anaphylactic  shock,  but  he  had  never 
seen  a  fatal  result  follow  the  sulicutaneous  method.  Reactions  were 
equally  severe  in  some  cases  by  the  intramuscular  in.jection,  but  the 
shock  was  nothing  in  comparison  to  the  intravenous  injection,  which 
was  at  times  exceedingly  dangerous  and  followed  by  fatal  termination. 
Large  doses  of  antitoxin  were  the  rule  in  all  of  the  hospitals  at  the 
liresent  time,  Init  the  general  condition  of  the  patient  and  the  duration 
of  illness  should  be  taken  into  consideration  and  the  dose  judged  ac- 
cordingly. Formei'ly,  at  the  VVillard  Parker  Hospital,  Dr.  \V.  H.  Park 
advocated  small  doses  of  antitoxin  frequently  repeated  at  intervals  of 
twelve  to  eighteen  hours,  until  the  patient  showed  signs  of  improve- 
ment; then  later  on  he  followed  the  method  at  Boston  City  Hospital  and 
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gave  large  doses  of  20,000  to  30,000  units  in  severe  cases,  one  iuitia! 
dose,  and  recommended  the  repetition  of  the  dose  was  not  necessary, 
while  today  he  believed  that  an  intravenous  injection  of  ten  thousand 
units  of  antitoxin  was  sufficient  for  the  great  majority  of  cases.  The 
speaker  lielieved  in  intravenous  injection  of  antitoxin  in  selected  cases, 
but  it  was  certainly  contraindicafed  in  cases  of  long  standing  in  whom 
there  was  marked  prostration  at  the  time  of  admission  to  the  hospital. 
Early  in  the  disease  the  patient  was  stimulated  by  the  toxemia  and 
intravenous  injection  of  antitoxin  would  do  no  harm,  the  element  of 
shock  Ijeing  soon  overcome:  but  later  in  the  disease  of  four  or  five  days' 
duration,  accompanied  Ijy  profound  prostration,  the  further  element  of 
shock  added  l)y  the  intravenous  injection  was  not  only  harmful  but  at 
times  was  followed  l\v  fatal  result. 

Replying  to  Dr.  liarnhill,  Dr.  Lynah  said  he  was  not  speaking  of  the 
laryngeal  type,  but  of  the  tracheobronchial  involvement,  and  they  were 
the  cases  that  died  after  tracheotomy.  Not  only  the  tertiary  bronchi 
and  lironchioles,  Ijut  the  lung  as  well,  were  involved  in  these  cases. 
The  necrotic  lung  would  certainly  not  recover. 

He  had  been  interested  in  Dr.  Skillerns  case,  but  he  did  not  know 
that  the  nieniljrane  could  last  so  long  and  the  case  recover  without 
antitoxin. 

Referring  to  Dr.  Lynah's  use  of  caffeine,  so  far  as  he  knew  this  was 
one  of  the  most  insoluable  of  drugs  and  was  of  little  use  hypodermically. 
He  preferred  the  use  of  small  doses  of  morphia  for  the  stimulating 
effect  and  also  to  counteract  shock.  He  also  used  camphor  in  oil. 
He  had  gone  on  record  more  than  once  in  saying  that  any  slowly  pro- 
gressive dyspnea  should  be  looked  upon  with  considerable  degree  of 
apprehension,  and  when  one  was  unalde  to  account  for  the  cause  of 
the  dyspnea  a  direct  laryngeal  and  brouchoscopic  examination  should 
be  made.  While  it  was  not  a  difficult  procedure  to  remove  the  mechani- 
cal obstructing  foreign  body  membrane,  the  whole  credit  for  the  ulti- 
mate outcome  of  the  cases  lielonged  entirely  to  the  house  staff  and 
nurses  of  the  hospital. 
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It  Inis  seemed  to  the  writer  that  so  nmiiy  of  the  fundaiiieiitals 
of  [leroral  endoscopy  are,  iiietaphorieally  speaking,  in  siu-li  a 
lluid  state  that  the  meiiihers  of  this  Society  should  fonnnlate  some 
sort  (if  iiuidaiice  for  ns  all.  to  V)e  modified  to  suit  ourselves  as  ap- 
plied to  the  i)artieular  ease.  The  author  is  especially  in  doubt 
about  the  duration  of  bronchoseopy.  Ingals.  who  is  high  author- 
ity, states  that  prolonged  broiiciioscopies  (over  half  an  hour)  are 
dangerous.  With  this  I  heartily  concur:  but  1  confess  that  I,  for 
one.  do  not  know  exactly  where  to  draw  the  line.  The  age  of  the 
child  certainly  makes  a  great  diflference.  In  the  Pittsburgh  clinic 
we  are  timing  all  our  endoscojiies  and  ho])e  eventually  to  accumu- 
late valuable  data.  At  present  we  try  to  work  on  the  tentative 
l)as)s  of  Postulates  3  and  4;  but  would  lie  glad  to  have  the  views 
of  others.  Especially  woidd  we  be  glad  if  the  safety  limit  of 
duration  could  be  extended,  because  there  are  some  difticult  cases 
in  which  success  seems  so  near  that  the  utmost  courage  of  one's 
convictions  is  required  to  desist  and  to  jiostpone  the  bronchoscopy. 
Assuming  that  introduction  of  the  bronchoscope  does  not  require 
longer  than  one  minute,  all  the  time  given  is  assumed  to  be  de- 
voted to  bronchos<'oiiic  search  and  solution  of  the  mechanical 
ju'oblems  of  foreign-body  disimpaetion  and  removal. 

It  is  assumed  that  in  recent,  uncomplicated,  untouched  foreign- 
liod.v  cases  the  mortality  of  bronchoscopy  .should  not  exceed  two 
percent.  The  simple  pa.ssage  of  a  bronchoscope  in  normal  people, 
as  is  said  to  be  done  in  some  clinics,  jirobably  has  no  mortality. 
The  ai)palling  mortality  of  the  beginner,  as  ])ointed  out  by  Ingals, 
calls  urgently  for  the  definite  formulation  of  rules  for  safet.v,  and, 
it  seems  to  me,  this  Societ.v  slioidd  fonnulate  such  rules. 

Tlu'  following  postulates  are  only  tentative  to  be  discussed,  re- 
.jecteil.  accepted,  excepted  or  modified,  as  experience  may  deter- 
mine. Though  the.v  are  phrased  dogmaticall.v.  the  author  makes 
no  claim  to  Hiialit.\-.  and  therefore  begs  to  call  particular  attention 
to  bis  intention  to  offer  these  formulations  simply  as  postulates 
for  discussion,  not  as  rules  to  follow,  except  in  case  of  such  of  the 
poslulates  as  ma.v  receive  your  sanction:  and  even  then,  it  nnist 
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lie  ri'iiieiiilicrpil  that  all  good  rules  have  exceptions.  1  lu)|)e  also 
to  have  you  add  any  postulates  to  cover  omissions  that  doubtless 
have  occurred. 

1.  Anesthesia  should  be  left  to  the  choice  of  the  operator  in' 
the  particular  ease.  Some  operators  will  prefer  general,  others 
local  anesthesia:  others  none  at  all  in  children.  Every  laryngolo- 
gist  should  do  diagnostic  direct  laryngoscopy,  in  children,  with- 
out anesthesia,  general  or  local.  Very  few  endoscopists  usi' 
any  anesthesia,  general  or  local,  for  esophagoscopy  in  adults.  For 
ballooning  the  esophagus,  as  used  by  ^losher.  general  anesthesia 
is  needful.  Ether  is  preferable  to  chloroform.  Cocain  and  mor- 
phin  are  dangerous  in  very  young  diildren.  A  few  endoscopists 
use  novocain  and  alypin. 

2.  An  aseptic  technic  should  be  carried  out  as  thoroughly  as 
if  the  abdomen  were  to  be  entered  by  external  incision.  "While 
absolute  sterilization  of  the  field  is  impossible,  cleansing  of  the 
teeth  and  rinsing  of  the  mouth  with  dilute  alcohol  should  be 
attended  to  whenever  practicable.  In  any  event  we  never  need 
to  introduce  any  organisms  other  lliaii  those  already  harbored 
l)y  the  ])atient. 

'■].  X  broncbosciipy  ordinarily  should  not  be  continued  longer 
than  twenty  minutes  in  a  child  under  five  years  of  age:  nor 
longer  than  thirty  minutes  in  one  umlei-  twelve  years.  Unless 
for  urgent  reasons,  a  bronchoscopy  should  not  be  repeated  at 
shorter  intervals  than  five  days  in  children  under  five  years  of 
age.  Thirty  minutes  should  be  the  time  limit  of  an  esophagos- 
copy in  children  luider  twelve  years.  Both  bronchoscopy  and 
esophagoscopy  may  be  done  in  the  new-born,  if  necessary,  but 
the  duration  should  not  exceed  fifteen  minutes  except  in  case  of 
bronchoscopy  for  the  maintenance  of  respiration. 

4.  Four  or  more  very  careful  twenty-minute  bronchosco])ies, 
at  intervals  of  a  few  days,  in  an  infant,  are  practically  harmless: 
while  one  of  an  hour's  duration  in  an  infant  may  be  fatal,  no 
matter  how  c-arefully  done.  This  does  not  apply  to  adults:  in 
whom  there  is  no  special  danger  attached  to  jjrolonged  bronchos- 
copies. 

.).  There  are  no  absolute  contraindications  to  In-onchoscopy 
or  esophagoscopy  in  foreign-body  cases.  ;\Iany  conditions  may 
render  endoscopy  for  disease  inadvisable,  and  in  foreign-body 
cases  may  justify  postponement  of  the  endoscopic  procedure. 
Aneurysm,   if  positively  diagnosticated,  is  a  contraindication  to 
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luMiiR'liDscopy  or  ('soiilintrosropy  for  disease,  but  not  for  foreign 
body. 

().  In  very  dyspneie  eases,  if  there  is  any  lack  of  eonfidence 
as  to  the  i)roniptuess  of  a  bronehoseopy,  a  traeheotomy  is  ad- 
visabh'.  Then  the  l)roaehoseoj>e  should  be  inserted  through  the 
nioutli.  not  tlirough  the  traeheotomic  wound.  The  peroral  route 
gives  more  freedom  of  movement,  greater  ease  of  searching  the 
anterior  l)raueh  brouehi.  and  less  danger  of  infection.  It  is  the 
route  whose  every  movement  is  familiar  from  practice.  No  one 
can  tell,  in  looking  or  working  through  a  bronchoscope  with  any 
of  the  modern  systems  of  illiuniuation.  whether  the  tube  is  a  long 
or  a  short  one.  In  a  dys|)neic  foreign-body  case  the  foreign  body 
may  be  in  the  larynx,  whence  it  would  be  most  easily  removed 
perorally  anyway. 

7.  The  primary  requisite  for  safe  bronchoscopy  is  gentleness. 

8.  A  foreign  body  should  not  be  pulled  upon  until  the  bron- 
choscopist  has  a  clear  idea  of  the  mechanical  problem,  nor  until 
he  is  certain  that  the  foreign  body  is  free  to  be  moved  without 
inflicting  trauma.  To  pull  upon  a  foreign  ])od.v  without  first 
making  sure  that  it  is  disengaged  and  free  to  be  moved  is  to 
coiu't  both  failure  and  disaster.  Tlie  problem  is  not  simply  to 
remove  the  foreign  body  but  to  I'emove  it  without  serious  danger 
to  the  ]iatient. 

!).  It  is  dangerous  to  pull  on  a  tack.  jiiu.  needle,  nail  or  other 
sharp-pointed  object  until  the  point  is  in  the  tube-mouth.  Even 
then  it  is  unwise  to  pull  strongly.  A  child  is  better  off  alive 
witlt  a  tack  in  its  lung  or  esophagus  than  dead  or  dying  with 
it  out.  In  most  cases  of  foreign  bod.v.  in  the  bronchi  the  patient 
will  live  many  months  if  no  trauma  is  caused  by  attempts  at  re- 
moval. Hence,  hast.v.  desperate,  badly  studied,  violent  attempts 
at  removal  are  unjustifiable, 

10,  Fnll-curved  hooks  are  to  be  used  with  the  greatest  cau- 
tion, if  used  at  all,  lest  they  catch  inextricably  in  branch  bronchi. 

11,  Laceration  or  perforation  of  the  thorac-ic  esophagus  is 
almost  invariably  fatal, 

12,  The  motto  of  the  l)ronclioscopist  should  lie,  ""If  1  can  do 
no  good,  I   will  at  least  do  no  harm," 


ACCIDENTS  IX  BRONCHOSCOPY. 

B\-   HEXKY    HALL  KOUBBS,   M.   D.,   New   Tork.  N.   T. 

Tilt-  suljject  of  the  direct  method  of  examining  the  bronchi  and 
the  esophagns  together  with  the  increase  of  the  operative  possi- 
bilities, now  presents  a  broad  field  in  the  literature  of  laryn- 
gology; this,  with  the  added  great  interest  which  has  been  shown 
in  the  subject  by  the  profession  in  general,  is  the  apology  which 
I  have  to  offer  in  attempting  to  add  in  a  slight  degree  to  this 
interesting  study  by  presenting  for  your  consideration  a  few 
accidents  incident  to  the  work. 

An  accident  may  be  defined  as  an  event  that  was  unexpected, 
or  the  cause  of  which  was  unforeseen.  ^ly  first  case  of  bronchoscopy 
died  as  the  result  of  an  accident,  when  the  patient  seemed  on  the 
high  road  to  recovery.  With  the  time  at  my  disposal  the  scope  of 
the  paper  must  be  limited.  An  attempt  has  been  made  to  recite  a 
few  personal  experiences  as  well  as  a  number  of  accidents  I  have 
been  able  to  collect  fi-om  the  reports  of  other  operators. 

AVhile  increasing  experience  will  diminish  the  possiliilitics  of  acci- 
dents in  the  future,  we  in  this,  as  in  all  special  fields  in  surgery, 
must  expect  the  unforeseen  to  occur,  and  it  seems  remarkable  to 
me,  iu  a  search  through  the  literature,  that  so  few  accidents  ha^c 
been  recorded. 

It  is  wise  for  the  reader  in  passing,  to  remember  in  taking  up 
file  accidents  in  the  operative  use  of  the  various  instruments,  that 
nuich  might  be  added  if  we  were  to  consider  the  fatalities  incident 
to  the  non-use  of  the  bronchoscope. 

No  attempt  is  made  by  Briinings,  Jackson,  iloshcr,  or  Johnston 
iu  their  recent  l)ooks,  to  classify  the  accidents  occuring  in  broncho- 
scoi)y  and  esoijliagoscojiy.  Johnston  (I)  quotes  Kahlcr  as 
having  collected  in  the  last  two  years  291  eases  of  foreign  bodies 
where  only  27  or  9.6%  resulted  in  death;  a  considerable  number  he 
states  were  due  to  accidental  (drcumstances.  (Those  interested 
should  look  over  this  report  of  Kahler). 

In  the  analysis  of  my  ca.ses,  [  liave  arranged  them  under  three 
divisions. 
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First : — Accidents  during-  tlie  anesthetic  stage — that  is,  jji-evious 
to  the  actual  instrumentation. 

Stcoiul: — Accidents  during  the  instrumentation  either  for  opei'a- 
tion  or  examination. 

Third: — Accidents  occuring  in  the  post-operative  stage  of  our 
work. 

I'lider  Ihc  tirst  heading  may  be  groupeil  the  fullowing  cases: 

('(ISL  i27).  Chloroform  |)oisoning.  Child,  male,  aged  20 
months,  was  treated  for  lar\Tigeal  diplitlieria.  Wliile  in  the  con- 
tagious hosi)ital  tlie  child  coughed  up  a  piece  of  a  safety  pin : 
X-ray  showed  part  of  tlie  safety  iiiu  still  in  the  left  bronchus. 
He  was  transferred  to  a  general  iiospital  Xuvcndier  6th.  IDl:?. 
Prejiaration  for  operation ;  chloroform  was  ailniinistered  l>y  a  lueiu 
ber  of  the  house  staff,  unfortunatel.v  not  familiar  with  chloi-oforu). 
In  a  short  time  attention  was  drawn  to  tiie  ciiild.  who  was  found 
to  be  deepl.v  uuiler  the  anestiietic,  whicli  hatl  l)eeii  administered  in 
great  e-xcess.  No  attempt  was  made  to  operate.  The  child  died  tiuit 
evening,  never  regaining  consciousness. 

Ciise  (15).  Ciiild  aged  4  years.  Sudden  dyspnea  diiriuir  ad- 
ministration of  a  general  anesthetic,  due  to  elislodging  of  foreign 
bod.v  from  bi'onchiis,  rapid  tracheotomy:  a  seed  •'s-incli  long  was 
found  lodged  in  lar.vnx.     Recover,v. 

Case  (28).  Aceidental  dislodging  of  foreign  body  incident  to 
relaxation  of  general  anesthesia.  Girl  aged  l:i  years.  Ilistorv  of 
having  swallowed  a  bab.v  pin  two  days  previous  to  operation. 
Anteroposterior  radiograph  taken  two  hours  before  the  operation 
showed  the  object  in  the  neck,  lower  end  being  on  the  level  of  the 
fii'st  tracheal  ring.  The  pin  was  supposed  to  be  in  the  esophagus, 
ar  attempt  was  made  to  palpate  the  same  under  general  anesthesia, 
tills  ]iroved  negative.  A  9  mm.  tube  was  tiien  i)assed  into  tlie 
esophagus,  object  was  not  found.'  It  was  thus  considered  that  the 
I>in  had  passed  into  tlie  stomach.  Wliile  there  had  been  no  respira- 
tor.v  difficulty  and  no  change  noted  in  tlie  voice,  as  a  precaution  a 
7  mill,  tube  was  passed  into  the  trachea  and  tlie  object  could  be 
seen  at  the  opening  of  the  right  main  bronchus.  It  is  interesting 
to  note  that  the  removal  was  easil.y  accomplished,  although  the  jiin 
was  open. 

Cose  (28).  Child  aged  IS  months.  .Metal  disc  at  tie'  upjier  eiui 
of  the  esophagus:  under  the  relaxation  of  a  general  anesthetic  tln^ 
object  had  disappeared  when  the  tulie  was  (lassed.  On  further 
introduction  the  object  was  found  at  the  lower  end  of  the  esopha- 
gus and  was  .successfuUv  removed. 
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Accidents  at  the  Time  of  Operation  or  Ex-i^iiiNATioN. 

Case  (27 J.  Child  aged  three  years.  Sudden  cessation  of  respira- 
tion during  lower  bronchoscopy  under  ether  anesthesia,  death.  A 
superior  bronchoscopy  was  done  for  the  removal  of  a  foreign  body, 
careful  search  negative.  A  lower  tracheotomy  was  performed.  On 
introducing  bronchoscope  through  tracheotomy  wound  tlie  child 
suddenly  stopped  breathing,  death,  no  postmortem. 

Case  (7).  Sudden  death  during  bronchoscopy  through  a  lower 
tracheal  opening.  During  manipulation  before  foreign  body  was 
seen  (a  tack  in  the  bronchus)  the  child  suddenly  became  cyanotic 
and  died. 

Case  (J).  Sudden  death  due  to  pressure  of  mediastinal  glands. 
Child  died  suddenly  during  the  bronchoscopy;  immediate  removal 
of  the  tube,  artificial  respiration,  and  other  efforts  negative. 
Autopsy  showed  a  mass  of  glands  in  the  mediastinum,  pressing  on 
the  trachea  and  left  bronchus  almost  obliterating  the  lumen  of  both. 
This  case  is  hard  to  understand  from  the  autopsy,  unless  the  tube 
pa.ssed  into  left  bronchus,  thus  cutting  off  the  right  or  good  lung. 

Case  (1).  Sudden  collapse,  recovery,  girl,  local  anesthetic, 
bronchoscope  in  trachea,  spasm  of  chest  muscles  which  entirely 
shut  off  respiration.  To  all  appearances  child  was  dead.  Under 
treatment  she  slowly  rallied,  and  was  normal  within  an  hour. 

Cast  (1).  Sudden  collapse  of  adult  under  ether  and  cocain 
anesthesia  occuring  during  e.sophagoscopy.  As  tube  entered  the 
esophagus  patient  stopped  breathing,  the  operation  was  discon- 
tinued, verge  of  death,  stimulation,  artificial  respiration,  recovery 
at  the  end  of  sevei-al  hours. 

Case  (1).  Male  adult,  local  anesthesia,  bronchoscope  passed  info 
the  trachea.  Patient  became  suddenly  ujiconscious  and  cyanotic, 
falling  off  stool,  acted  as  previous  case,  recovery.  Operator  was 
unable  to  explain  cause  in  either  case. 

Case  (4).  Foreign  body,  a  bean,  fell  over  into  the  healthy 
bronchus  when  extraction  was  attempted,  and  induced  asphyxiation 
witJi  fatal  termination. 

Case  (4).     Same. 

Case  (4).     Same. 

Case  (28).  Accident  to  lighting  element  of  bronchoscope  during 
operation  for  removal  of  pin  from  bronchus  of  child  aged  25  months 
necessitated  discontinuance  of  operation. 

Case  (28).  Accidental  loss  of  foreign  body,  pearly  pai'f  of  an 
oyster  shell  in  the  esophagus  for  three  days.     X-i-ay  located  object. 
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on  attemptiug  removal  through  an  11  mm.  tube  in  upright  position, 
the  object  was  grasped  l)y  forceps  but  they  failed  to  maintain  their 
hold,  the  object  passed  slowly  do\ra  the  esopliagus  eluding  the  grasp 
of  forceps  and  finally  escaped  into  stomach,  recovery  in  stool. 

Case  (33).  Perforation  of  esophagus  at  time  of  operation. 
Attempts  -were  made  to  remove  a  safety  pin  from  the  esojihagus 
by  use  of  Jackson  tube.  The  object  was  not  seen  but  could  be 
felt,  several  attempts  were  made  to  remove  the  pin  iising  the  forceps 
blindly.  0])eration  not  successful,  death.  Small  perforation  foun<l 
in  wall  of  esophagus. 

Case  (6).  Accidental  change  of  position  of  foreign  body  at  the 
time  of  operation,  small  grain  of  raw  corn  not  found  in  lung,  ))ut 
on  withdrawing  tube  it  was  found  just  beneath  one  vocal  cord. 
With  the  child's  head  lowered  the  foreign  body  had  left  its  original 
position  in  bronchus  and  gravitated  to  upi)er  end  of  trachea. 

Case  (28).  Accidental  opening  of  a  peri-esophageal  abscess  in 
effort  to  find  a  fish  bone  swallowed  some  days  before.  Passage  of 
instrument,  the  No.  9  mm.  Kahler  tube,  discovered  small  edema- 
tous area  about  one  inch  below  cricoid  cartilage,  object  not  found 
but  a  sudden  gush  of  pus  proved  1  had  to  deal  with  a  small  peri- 
esophageal abscess  which  had  opened  sitontaneously.     Eecovery. 

Case  (36).  Sudden  flooding  of  bronchi  in  attempt  to  remove 
pin  from  bi-onchus.  due  to  opening  a  pulmonary  abscess.  Later 
lower  broiichos('0|iy  antl  successful  reiiuival. 

Case  (37).  Pneumothorax  developed  during  the  attempts  to 
remove  hook  by  superior  bronchoscopy ;  removed  subsequently  by 
inferior  lirouclioscopy,  recovery  of  oliject  and  patient. 

Case  (38).  Cliild  aged  7  years.  Hudden  death  during  sujiei'ior 
lironchoscojiy  due  to  debilitated  condition  and  prolonged  manipu- 
lation, and  not  to  anesthesia.     Autopsy. 

Case  (5).  Accidental  breaking  of  forceps.  Failure  to  remove 
pin  from  left  bronchus,  so  abandoned  operation.  At  this  operation 
the  miniature  lani])  and  a  small  piece  of  metal  became  detached 
and  fell  into  the  bronchus. 

Case  (30).  Accidental  slipping  of  forceps  a-s  foreign  body 
reached  the  larynx,  cyanosis.  emergi'Ucy  traiheotoiny.  late  recov- 
ery of  ring  by  direct  laryngosco|)>'.  the  ring  having  renuiiiu'd  ii: 
the  subglottic  region. 

Case  (31).  Arrest  of  respiration  dui-ing  superior  lirouclioscopy. 
Rapid  tracheotomy  and  successful  inferior  bronchoscopy. 

Case  (32).  Bean  dropped  into  opposite  bronchi  during  extrac- 
tion by  superior  bronclioscojiy,  again  grasjied  and  removed. 
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Case  (31).  Severe  dyspnea  dm-iiig'  superior  broiielioseopy  neces- 
sitating I'apid  tracheotomy. 

Case  (35).  Severe  spasms  and  cyanosis  during  superior  broneho- 
ucopy  for  removal  of  l)ean.     Rapid  traelieotomy.     Recovery. 

Case  (4).  Asphyxiation  during  attempts  at  removal  of  a  marble 
bead,  rapid  tracheotomy.     Recovery. 

Several  Cases,  (4).  Foreign  body  too  large  to  extract  through 
larynx.     Note :     Cases  of  this  type  might  be  included. 

Case  (9).  Woman,  aged  36  years.  Interesting  accident.  Dur- 
ing attempt  to  remove  a  plum  stone  from  right  bronchus  the  forceps 
slipped  at  larynx  and  the  stone  dropped  into  left  bronchus.  It  was 
seen  and  grasped  Imt  could  not  be  removed,  and  patient  died  in  a 
few  hours.  P.  ]M.  The  stone  was  found  in  left  upper  lobe  bronchus 
firmly  imbedded.  (17).  Paterson  quotes  Briinings  as  suggesting 
the  use  of  a  bronchial  protector  to  cover  opposite  bronchus  before 
attempting  removal  of  this  type  of  foreign  body. 

Case  (9).  Boy,  aged  14  years.  Death  from  severe  hemorrhage 
at  the  time  of  operation.  Button  imliedded  in  granulation  tissue 
in  the  left  main  j^ronchus.  Attempt  to  remove  it  with  blunt 
pointed  tenaculum  through  bronchoscojjy  tube  caused  severe  bleed- 
ing. Patient  had  eougliing  fit  followed  ))y  an  enormous  wave  of 
bright  red  ])lood  from  a  pulmonary  vein.  Patient  died  promptly 
from  exsanguination. 

Case  (8).  Accidental  perforation  of  esophagus.  During  an  eso- 
phagoscopic  examination  made  by  an  experienced  surgeon  and  with 
due  care.  Perforation  of  esophagus  found  at  autopsy  above  a  can- 
cerous growth.  A  retro-e.sophageal  abscess  had  developed  and 
patient  died  of  inhalation  pneumonia. 

Case  (2).  Kummell  1913.  Accidental  perforation  of  esophagus, 
in  two  cases,  not  with  the  esophagoscope  l)ut  with  the  preliminary 
introduction  of  the  bougie  at  the  time  of  the  operation.  In  both 
cases  the  mishap  ])roved  fatal,  in  both  the  lack  of  subjective  dis- 
turbance at  the  time  and  the  absence  of  bleeding  as  seen  by  the 
esophagoscope  are  noted;  abscess  developed  outside  esophagus. 
(Jlight  have  been  saved  by  opening).  It  is  of  interest  to  note  that 
no  later  than  1912,  an  American  laryngologist,  recommends  in  pass- 
ing a  tube  for  direct  examination  that  it  is  desirable  to  first  locate 
the  position  of  the  l)ody  by  a  bougie  and  to  use  an  oliturator  in 
passing  the  esophagoscope. 

Case  (B).  Slipping  of  forceps  in  recovering  tack  from  bronchus. 
Lost ;  further  search  negative.  Tube  withdrawn,  tack  found  almost 
immediately  in  mouth. 
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Case  (B).     Another  case  same. 

Case  (Bj.  Slipping  of  the  forceps;  loss  of  tack.  Unable  to  tind, 
operation  abandoned.  New  radiograph  showed  tack  in  opposite 
upper  bronchus;  removed,  having  secured  stronger  forceps. 

Case  (4).  Emphysema,  skin-phlegmon  and  fatal  mediastinitis 
from  accidental  pricking  of  trachea  during  removal  of  cigar  tip 
from  bronchus. 

Case  (16).  Slipping  of  forceps,  releasing  foreign  body  at  time 
of  removing,  remained  impacted  in  subglottic  space  and  easily  re- 
moved by  the  crocodile  forceps. 

Case  (39).  Sudden  death  twelve  lioui's  after  removal  of  Jack- 
stone  from  esophagus  by  esophagoscopy.  Child  aged  17  months. 
No  anesthetic.  No  postmortem.  Death  ascribed  to  either  shock 
or  subglottic  edema. 

Case  (40).  Pulmonary  abscess,  death,  child,  bronchoscopy. 
Removal  piece  of  fig.  Child  developed  pulmonary  abscess.  Death ; 
cause:  incomplete  removal  of  foreign  body. 

Case  (40).  Shock;  child.  Bronchoscopy  for  the  removal  of  a 
peanut ;  successful.  Case  was  almost  moribund  at  the  time  of  op- 
eration.    Died  within  few  hours. 

Case  (41).  Male,  aged  46  yeare.  Patient  died  one  week  after 
direct  laryngoscopy.  Only  case  of  death  in  operator's  practice 
from  genei'al  anesthetic.  Gangrenous  bronchitis  due  to  delayed 
chloroform  poisoning. 

Case  (41).  Child,  aged  4  years.  Death;  ryhthmie  eon\'ulsions 
three  hours  after  direct  laryngoscopy.     Idiosyncrasy  to  cocain. 

Precautions. 

The  longer  we  work  with  the  delicately  constructed  instru- 
ments in  the  still  more  delicate  living  tissues  of  the  bronchi  and 
lung  and  the  esophagus  the  more  fuU.y  do  we  realize  the  state- 
ment attributed  to  Dr.  Killian  (2)  nameh"  that  manipidation  of 
foreign  bodies  through  the  esophagoscope  was  not  everybody's 
business.  This  point  is  emphasized  again  by  Jackson  (10)  Mho  in 
replies  from  380  American  laryngologists  found  that  only  35 
cared  to  do  the  work  and  that  only  79  had  attempted  the  same. 
We  are  all  anxious  for  the  work  to  progress  on  scientitic  and  safe 
lines,  and  it  is  interesting  to  note  the  enthusiasm  which  is  shown 
by  the  men  taking  up  this  work  in  one  of  the  New  York  Post 
Graduate  schools  where  a  course  is  given  by  me  in  the  principles 
and   preliminary  steps   in   the  use   of  the  bronehoscopic   instru- 
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ments.  These  men  realize  they  have  only  begun  their  work  in  a 
department  of  laryngology,  in  which  the  lield  is  broad  and  the 
technique  precise  and  progressive. 

Before  taking  up  our  analysis  of  the  eases  we  must  assume 
that  bronchoscopy  is  a  hospital  operation,  and  the  earlier  we  see 
the  ease  the  better  the  possibilities  of  our  work,  and  the  better 
l)ri)guosis  to  the  patient. 

In  our  lirst  group  of  cases,  the  difficulties  of  anesthesia  are  to  be 
overcome.  In  these  days  of  specialists  in  anesthesia  the  question 
of  the  administration  of  a  general  anesthetic  in  our  larger  cities 
can  be  easily  met.  It  has  been  my  custom  to  try  to  secure  the 
services  of  one  of  these  men  to  relieve  me  of  the  responsibility  of 
this  part  of  the  operation,  and  those  who  have  seen  the  work  of 
Dr.  Gwathmey  in  his  administration  of  the  anesthetic  by  the 
rectal  method,  will  realize  the  aid  which  it  can  be  to  operator. 
Time  will  not  permit  me  to  take  up  this  subject  more  fully. 

^lention  must  be  made  to  emphasize  the  value  of  oxygen  in 
combination  with  ether  or  chloroform  in  eases  with  the  slightest 
degree  of  dyspnea,  and  a  plea  for  its  u.se  from  the  beginning,  anti- 
cipating rather  than  awaiting  tiie  development  of  trouble.     (12). 

To  those  who  advocate  aiul  are  able  to  work  without  the  use 
of  an  anesthetic  the  question  is  easily  solved.  It  is  not  my  ex- 
perience, nor  have  I  witnessed  any  success  in  children,  of  at- 
tempts to  examine  the  larynx  and  trachea  Avithout  the  use  of  an 
anesthetic.  In  one  case  I  was  successful  in  using  Dr.  Jackson's 
long  spatula  for  the  removal  of  a  coin  from  the  upper  part  of 
the  esophagus  in  a  baby.  witJiont  the  use  of  an  anesthetic,  but 
then  only  with  the  combined  assi.stance  of  three  medical  men.  Up 
to  this  point  I  have  felt  that  my  work  could  be  more  easily  ac- 
complished and  with  greater  safety  to  the  patient,  if  I  had  the 
assistance  of  a  skilled  anesthetist.  I  have  only  one  fatal  case 
that  could  be  attributed  to  the  use  of  the  anesthetic.  If  there 
l)e  a  risk  it  is  regrettable  that  the  cases  have  not  been  reported, 
for  we  do  not  desire  to  exaggerate  the  dangers  of  general  an- 
esthesia in  this  special  branch  of  surgery,  since  in  other  opera- 
tions we  are  so  strongly  urging  the  use  of  anesthesia  for  the  re- 
lief of  pain,  as  well  as  the  mental  effect  on  the  future  of  the 
diild  (10).  It  is  suggested  that  in  use  of  general  anesthesia  the 
cough  reflex  should  not  be  abolished,  and  that  we  ma.v  use  general 
anesthesia  in  children  when  a  sharp  body  threatens  perforation. 
The  drawback  to  a  general  anesthetic,  as  given  by  one  writer  (10). 
is  a  risk  of  respiratory  arrest  when  the  operator  begins  to  man- 
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ipulate  the  foreign  body.  In  our  first  sub-division  of  cases  we 
have  one  death  from  anesthesia.  One  ease  of  sudden  dyspnea 
due  to  dislodgmeut  of  foreign  body,  recovery.  Two  eases  in 
which  change  of  position  of  foreign  body  was  undoubtedly  due 
to  relaxation  of  a  general  anesthetic.  The  death  can  be  attri- 
buted to  the  lack  of  a  trained  anesthetist.  I  see  no  way  to  avoid 
the  accidents  in  the  three  other  cases  of  change  of  position  of  the 
foreign  body  and  still  feel  that  the  struggle  incident  to  the  non- 
use  of  a  general  anesthetic  more  than  counter  balances  tlie  i»os- 
sible  harm. 

Under  the  second  division  we  find  the  following  cases  reported : 

Sudden  death:     1,   (cause  obscure). 

Sudden  dyspnea :     7  castes,  3  deaths. 

Collapse:     3  cases,  no  deaths. 

Change  of  position  of  foreign  body :     1 0  cases,  4  deaths. 

Accident  to  lighting  element:  2  cases. 

Accidental  slipping  of  forceps:  -4  cases. 

Opening   peri-esophageal   abscess:   1   ease. 

Opening  pulmonary  abscess :  1  case. 

Added  foreign  body  from  broken  inslrnmeut:  1  case. 

Pneumothorax:  1  case. 

Hemorrhage:  1  case.  1  death. 

Perforation  of  esophagus:  3  cases,  3  deaths, 

Emphysema  traumatic:  1  case,  1  death. 

It  is  of  interest  to  note  that  the  case  of  sudden  death  on  table 
could  iinl\-  be  accounted  for  by  the  debilitated  condition  of  the 
patient,  plus  the  prolonged  manipulation,  the  author  distinetl.v 
states  that  the  anesthetic  was  not  at  fault.  Sudden  dyspnea  with 
seven  cases  and  three  deaths  seem  hard  to  explain,  of  the  two 
deaths  one  at  least  would  seem  to  coincide  with  the  period  of  the 
operation  considered  dangerous  by  Dr.  Jackson  when  performed 
under  general  anesthesia,  namely,  respiratory  arrest  when  the 
operator  begins  to  manipulate  the  foreign  body.  Three  cases  of 
collapse  are  noted:  ]Mosher,  speaks  of  a  cardiac  arrest  reflex  in 
type ;  Johnston,  two  cases  of  collapse,  were  luider  coacine  anes- 
thesia. The  change  of  position  of  the  bod.v  during  attempts  at 
removal  could  be  accounted  for  by  the  forceps  losing  their  grasp 
and  the  object  slipping.  The  construction  of  the  forceps  and  the 
numerous  new  tips  which  have  appeared  will  no  dimlit  lessen  this 
accident  in  the  future. 

Of  the  three  deaths  due  to  perforation  of  the  esophagus,  one 
was  a  pure  accident,  the  two  others  were  accidents  which  I  am 
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sure  would  not  occur  today,  the  lessou  having  been  learned  by 
the  brouehoscopist  and  (13)  (14)  the  grave  dangers  to  the  pre- 
liminary probing  to  locate  foreign  bodies  and  the  use  of  the  ob- 
turator in  introduction  of  the  esophagoscope,  are  now  fully  recog- 
nized. The  golden  rule  is  to  keep  your  eye  on  the  presenting 
body  at  the  end  of  your  tube  from  start  to  finish.  It  is  well  to 
again  warn  the  geueral  practitioner  and  the  surgeon  who  still  pei'- 
sist  in  the  blind  extraction  of  foreign  bodies. 

I  have  not  found  any  cases  of  accidental  death  due  to  short 
circuiting,  from  use  of  rheostat  and  commercial  current. 

Under  class  three  we  note  the  following: 

Edema  larynx :  10  eases,  2  deaths. 

Pneumonia  :  5  eases,  5  deaths. 

Peri-esophageal  abscess:  1  ease,  no  dcatli. 

Pneumothorax:  1  ease,  no  death. 

Pulmonary  abscess:  2  cases,  2  deaths. 

Hemorrhage :  4  eases,  3  deaths. 

Right  hemiplegia:  1  ease,  no  death. 

Thymus:  1  ease,  1  death. 

Hysterical  edema :  1  ease,  no  death. 

Convulsions  and  paralysis:  1  ease.  1  death. 

Shock :  3  cases.  3  deaths. 

Chloroform  poisoning:   1   case.  1   tleath. 

Cocain  poisoning:  1  case,  1  deatli. 

The  most  frequent  accident  in  our  postoperative  cases  is 
edema  of  the  larynx.  Ten  cases  with  two  deaths.  (3)  Kummell 
even  favors  a  tracheal  opening  under  five  or  six  years  to  avoid, 
subglottic  edema.  It  is  well  to  note  here  the  word  of  warning 
given  by  Jackson  (25)  that  postoperative  edema  in  children  must 
not  be  ascribed  to  edema  until  the  bronchoscope  has  been  passed 
to  drain  the  mucus.  He  reports  that  children  become  dyspneic 
within  24  to  36  hours  not  from  subglottic  edema  but  from  an  ac- 
cumulation of  bronchial  secretions  relieved  by  second  passing  of 
the  bronchoscope  and  the  removal  of  a  large  quantitj'  of  secre- 
tion. Try  this  first  especially  in  young  children  before  doiug  a 
tracheotomy,  but  never  wait  (26).  In  a  dyspneic  patient  trache- 
otomy should  be  done  early,  never  late.  Other  precautions  are 
use  of  small  tidie,  avoidance  of  trauma  on  introduction  and  press- 
ure during  manipulation  of  tube.  One  ease  is  noted,  where  tube 
size  Xo.  9  mm.  was  used  in  a  child.  This  of  course  might  justly 
be  assigned  to  a  faulty  technique.     Two  deaths  from  anesthetic, 
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one    fhloroi'oriii,    one    eocain,    the    operator    tells    us    would    uot 
liappen  at  present  owing  to  added  precautions  taken  by  him. 

Pneumonia  is  next  in  frequency,  five  cases-  with  five  deaths. 
This  suggests  more  caution  in  use  of  anesthesia,  avoidance  of  pro- 
longed manipulation  and  care  to  avoid  trauma.  Elevation  of  foot 
of  bed  helps  to  drain  the  bronchi  especially  in  young  children. 
The  three  cases  of  death  from  shock  seemed  to  have  been,  un- 
avoidable. The  skill  and  experience  of  the  operator  must  be  taken 
into  consideration  in  these  cases  of  shock  as  well  as  the  other 
accidents  cited.  It  is  reported  (25)  that  the  greater  percentage 
of  fatalities  in  this  work  occurred  in  eases  where  operators  total 
iiiimlicr  of  cases  were  less  than  three. 

Class  op  Accidknts  to  Operator. 

Before  closing  I  would  ask  you  to  note  one  case  reported  in 
which  a  cocain  solution  being  used  in  a  bronchoscopic  examina- 
tion was  coughed  into  the  eye  of  the  operator,  causing  a  paralysis 
of  accommodation.  The  second  case,  one  of  my  own,  is  interest- 
ing; for  the  pin.  a  sharp  steel  lace  pin,  was  coughed  out  through 
a  bronchoscopy  tube  with  the  force  of  a  dart  from  an  air  rifle, 
hitting  the  lens  of  my  glasses  with  considerable  force.  Both 
cases  emphasize  the  necessity  of  ])rotecting  the  eyes  in  this  work. 
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SUDDEN  DP:ATH  DURING  BKONCIICSCOPY. 

A   PRELIMINARY   REPORT   OF   A   PHYSIOLOGICAL   STUDY.  = 

By   CHAltLKS   JOH.NSTONE   IMPERATOIU.   M,    D.,    NVw    Vni  k. 

Sudden  death  occumng  during  bronchoscopy  luny  he  eoiisidi  rcil 
as  a  rare  accident.  There  are  very  few,  if  any,  of  such  cases  tluit 
have  been  reported  and  are  in  the  literature. 

Having:  witnessed  the  death  of  a  chikl  during  bronchoscopy 
by  a  colleague  well  versed  in  this  manipulation,  and  the  cause  oT 
death  not  being  ascertainable  because  of  the  parents'  refusal  to 
peruiit  an  autop.sy — the  writer  felt  that  an  investigation  of  tlii^ 
sudden  death  would  l)e  of  interest. 

The  case  stimulating  tiiis  investigation  was  that  of  a  child,  aliout 
one  year  old  and  in  whom  part  of  a  iieanut  was  lodged  witliiu  ouc 
of  the  smaller  bronchi. 

It  was  during  lower  bronchoscopy:  the  attempt  l)y  tiie  oral  route 
having  proven  unsatisfactory,  a  low  traclieotoiny  was  done. 

The  child  was  under  ether  anesthesia  and,  previous  to  the  sudden 
exitus,  in  very  good  condition.  Breathing  was  regidar,  pulse  was 
good,  and  color  excellent. 

A  No.  5  tube  of  the  Briinings"  extension  tubes  was  passed  into 
the  trachea  and  on  into  the  riglit  lironchus.  Examination  was  being 
made  foj*  the  foreign  body  in  the  region  it  was  suspected  to  be  in, 
when  suddenly  the  child  stopped  breathing,  gasped  a  few  times, 
and  was  dead  within  a  few  moments.  Heart  impulse  sinudtaneously 
becoming  very  weak  and  then  ceasing. 

Pulmotor  application,  within  thirty  seconds  from  the  onset  and 
kept  up  for  a  con.siderable  period,  was  of  no  avail — the  child  never 
made  another  attempt  at  respiration.  All  other  methods  of  resus- 
i-itation  proved  useless. 

A  series  of  experiments  conducted  on  dogs  resulted  in  certain 
conclusions.     The.se  are  not  absolutely  final. 

In  order  to  complete  these  experiments,  attempt  to  solve  this 
physiological  problem  and  translate  the  animal  experimentation  to 
the  luiman.  further  investigation  is  nei-essary.  This  report.  Ibcre- 
for.  is  b\it  a  preliminary  one. 

•Candidate's   Thesis   recommended   for   pubHcation    b.v    the    council. 

From  the  Pli.vsiological  Lahorator.v  of  New  York  University.  Prof.  Holmes 
C^.  Jackson.  Director,  to  whom  the  author  is  indebted  for  the  many  court- 
sies  extended  to  him. 
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Groiii)  I. 

Twelve  ilo^rs,  that  liad  l)ecii  nareotized  repeatedly  and  used  for 
deiiionstratinir  hronchoscopy  and  esopliagoseopy,  died  within  three 
to  five  minutes,  when  a  seven  mm.  bronchoscope  was  pu.shed  througli 
a  brouelius  and  into  the  pleural  cavity. 
Group  II. 

Two   dogs,    very   lightl.v   narcotized    witli    iiKiriiliin    and    further 
auestlietized  with  ether,  died  very  suddenly  when  the  pleural  cavity 
was  punctured  with  a  bronchoscope.     These  two  dogs  died  in  less 
than  two  minutes. 
Group  III. 

Two  dogs  under  morphin  and  ether  anesthesia  died  within  five 
iniuntes  when  the  external  chest  wall  was  stabbed  and  an  oi)ening 
made  into  the  pleural  cavity. 
Group  IV. 

Eight  dogs  under  morphin  and  ether  anesthesia  died  in  from 
twenty  minutes  to  two  hours  when  the  pleural  cavitj'  was  entered 
with  a  bronchoscope  and  later,  as  soon  as  symptoms  of  asphyxir 
supervened,  the  external  chest  wall  was  punctured.  By  alternate].- 
closing  and  opening  the  chest  wall,  the  animal  coidd  be  asphyxiated 
at  will. 
Group  T. 

Four  tlogs.  under  miirpliin  and  etiier  anesthesia  and  in  which 
both  vagi  wei-e  severed  two  hours  previously,  died  within  five  to 
eight  minutes  after  pushing  a  bronchoscope  through  a  tracheotomy 
wound,  into  the  pleural  cavity. 

Auto|)sy  findings  in  all  these  animals  showed  both  lungs  com- 
pletely collai)sed. 

The  surface  of  lung  in.jured  and  the  point  of  i)uncture  in  mostly 
all  the  animals  was  so  small  that  it  was  diflficult  of  detection. 

Carotid  blood  pressure  tracings  were  taken  in  nearly  all  of  tln'se 
ex])eriments,  and  they  showed- vagal  stimulation,  wlien  tlie  Ijronclio- 
scope  w-as  in  the  smaller  bronchi. 

After  ])uncture  the  tracings  w-ere  characteristic  of  asphyxia. 

The  right  heart  was  enormously  distended  and  there  w-as  practi- 
cally no  blood  in  the  left  side. 

Death  in  most  of  these  animals  was  due  to  a  rapid  asphyxia. 

In  those  animals  that  died  within  a  moment  or  so,  it  would  seem 
as  though  some  other  element  must  be  the  cause  of  death. 

The  mere  i)resence  of  the  bronchoscopic  tube  in  the  smaller 
bronchi,  and  particularly  if  the  instrument  is  acting  as  a  dilator. 


ij'g  C.    J.    IMPERATORI. 

is  siitficient  to  produt-e  acceleration  iu  the  number  of  respirations. 
Slight  pressure  exerted  in  these  smaller  bronchi  produces  hyper- 
emia. On  removal  of  the  tube  from  this  regrion  the  animal  will 
again  breathe  as  before  its  introduction. 

Traction  of  the  mucous  memlu-ane  iu  the  bronchi  lu'oduccs  tlic 
same  phenomena. 

In  several  places  in  the  literature,  a  statement  has  appeared  that 
a  foramen  or  connnunication  exists  between  the  two  pleural  cavities 
in  dogs  and  cats.  .  As  these  were  the  animals  used  in  this  series  of 
experiments,  and  there  being  some  doubt  as  regards  this  statement, 
it  was  necessary  to  prove  or  disprove  it. 

Repeated  dissections  on  formalin  injected  animals  were  done. 

After  complete  fixation  of  the  tissues  the  pleural  sacs  were  filled 
with  colored  fluid.  Init  no  connnunication  could  be  fouad. 

'I'll!'  animals  that  were  killed  by  puncturing  the  pleural  sac  of 
one  side  were  in  turn  hardened,  and  colored  .solution  injected  in  one 
pleural  ca\-it.v  ]>romptly  appeared  in  the  other.  The  communication 
was  usually  througli  minute  holes  in  the  pleural  septum,  sejiarating 
the  two  lungs  just  iu  front  of  the  heart  or  in  front  of  the  esophagus 
behind  the  heart. 

I'sually  a  numhcr  of  holes,  vai'ving  in  size  from  one  to  two  mm.. 
were  found. 

A  series  of  experiments  conducted  to  ]irove  that  the  tliflfeiTnce  in 
atmospheric  ])ressui-e  in  one  jileural  cavity  o\er  the  other  was  the 
cause  of  the  traumatic  niptui'c  of  the  ])leural  septum.  r<'sulted  as 
follows  : 

A  number  of  dogs  and  cats  were  morphinized  and  etherized  in 
the  usual  manner.  The  pleural  cavity  of  each  side  was  connected 
with  a  manometer.  In  order  to  avoid  traumatizing  the  median 
se|)tum,  the  ]ileural  cavit.v  was  approached  through  the  diaphragm 
Both  sides  showed  a  negative  pressure  about  five  to  six  mms.  of 
mercury.  Puncture  of  one  side  by  lironchoscope  sliowed  immediate 
jiositive  pressure  on  that  side. 

Tlie  side  not  punctured  remained  negative  until  the  first  expira- 
tory etfort,  when  it,  too,  became  i)ositive  and  remained  the  same 
(positiA'e)  as  the  opposite  until  death  of  the  animal. 

The  interval  of  time  varied  from  one  to  two  seconds. 

In  the  study  of  these  groups  of  exjieriments,  all  of  the  animals 
died  in  a  comparativel.v  short  time. 

in  group  11  it  will  be  noted  that  they  died  nuu-h  more  jn-omptlv 
than  the  others.  This  time  element  must  be  considered,  and  on" 
would  be  likelv   to   conclude   tliat    in    this   instance   the   immediate 
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cau.se  of  death  was  probablj'  due  to  a  eciitial  iiihihitiou  indueed  by 
tlie  sudden  collapse  of  the  lung. 

In  Groups  I  and  IlL  IV  and  V  these  animals  died  from  asphyxia- 
tion, death  resulting  from  collapse  of  the  lungs  due  to  the  mechani- 
cal ])res.sure  of  the  atmosphere  in  the  i)leural  cavities.  The  animals 
in  grouj)  V  succumbed  to  the  same  influences  as  those  in  groups  1 
and  in.  excepting  the  element  of  time  was  somewhat  longer. 

In  group  IV  an  attempt  was  made  to  relieve  the  pressure  i)y 
external  puncture  but  with  negative  results,  in  so  much  "as  life  was 
concerned,  but  with  very  interesting  findings,  as  noted  above. 

In  attempting  to  translate  these  animal  experiments  to  the 
human,  we  do  so  knowing  that  acute  pneumothorax  is  not  neces- 
sarily fatal. 

In  fact,  the  greater  majority  of  these  cases  recover,  all  depending 
on  the  condition  of  the  lung,  the  i)leura  and  the  character  of  the 
comnumication  with  the  atmosphere. 

A  healthy  resilient  lung  will  completely  collapse  wiien  its  pleura! 
.sac  is  ojiened.  either  through  an  external  opening  or  by  rupture  oi' 
a  bronchus.  IModeratel.v  acute  pneumothoracies  have  existed  dur- 
ing life  i>ractically  without  syini>toHis:  postmortem  revealing  th' 
condition. 

But  these  were  cases  that  came  on  more  insidiously  and  in  whom 
the  continued  supply  of  atmospheric  pres.'-ure  was  not  constant  or 
in  those  cases  of  pulmonary  tuberculosis,  with  pleuritic  adhesions. 

There  is  a  considerable  number  of  cases  recorded  of  sudden  death 
during  the  therapeutic  introduction  of  nitrogen  gas  within  the 
l)leural  cavity.  The  cause  of  these  sudden  deaths  has  been  given 
as  gas  embolism  or  pleural  reflex. 

One  ease  mentioned  in  Clievalier  Jackson's  book  developed  a  pneu- 
mothorax after  a  search  for  a  ])in  that  was  located  at  the  periphery 
of  the  lung  and  the  foreign  body  was  later  removed  by  thoracot- 
omy.    Tiiis  patient  made  a  complete  recovery. 

However,  the  pneinuothorax  came  on  slowly  and,  as  stated  by 
Dr.  Jackson,  was  evident  withiu  twenty-four  hours.  Dr.  Jackson 
notes  that  he  has  seen  cases  of  i)neumothorax  and  mediastinal 
emphysema  sent  to  him  iji  a  dying  condition,  that  followed 
endoscopic  manipulation.  There  is  a  considerable  number  of 
cases  reported  by  recognized  authorities  of  acute  pneumothorax 
resulting  in  death  within  a  very  short  time,  that  is  a  few  moments. 

Of  coui-se.  bilateral  pneumothorax  would  be  an  exceedingly 
rare  condition.  However,  it  is  possible  to  conceive  that  a  condi- 
tion might  obtain — as  in  the  dogs  ami  cats  experimented  u|ii>n — in 
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A\liirli  1lici-i'  \v;is  ;i  t iMiiiiiiit ii'  niptiirc  (if  tile  |ilfnral  l•a^•it\'  iiol 
pinicturetl. 

Osier  iiientioiis  two  cases  of  acute  pneumothorax,  oue  patient 
dying:  in  twenty  minutes  and  tlie  other  in  a  lialf  hour. 

H.  F.  Curtis  notes  (ine  ease  nf  sudden  death  followinj^  acute 
pneumothorax.  There  are  many  otlu^r  eases  recorded  in  the  text 
1  looks. 

'J'liere  is  also  recorded  a  r;ire  foi-m  of  injury  of  the  chest  in 
children  in  which  instance  the  chest  is  compressed  without 
fracture  of  the  rilis,  etc.,  hut  iu  -whom  there  is  a  rupture  of  th" 
liiii!>'  followed  hy  ]iiicumothorax  :    this  condition  is  rapidly  fatal. 

Conclusions. 

The  pleural  cavities  normally  are  under  negative  pressure. 

Entrance  of  the  atmospheric  pressure  within  the  cavity  pro- 
duces a  collapse  of  the  luui;-  on  that  side  and  the  coni'omitant 
symptoms  of  asphxia. 

In  the  human,  one  would  not  l)e  warranted  in  saying  that 
collapse  of  one  lung  will  cause  death  unless  the  conditions  were 
exceptional. 

We  are  of  the  ojiinion,  tentatively,  that  this  sudden  puhiumai-y 
collapse,  in  an  otherwise  healthy  lung,  produces  sufficient 
resjiiratory  inhiliitory  impulses  to  inhibit  respiration  for  a  tinu'. 

These  impidses,  in  tui'u,  through  association  fibres  in  the  nucleus 
of  the  vagus  are  sufficiently  powerful  to  connaunicate  themselves 
to  the  efferent  inhibitory  fibres  of  the  vagus  governing  tln^  heart 

Thus  we  get  a  respiratory  cardiac  inhibition  with  the  cou- 
c<iiiii1an1   syni]itoms  of  aspliyxia. 

AVc  must  also  take  into  account  the  painful  stimnii  llial  are 
produced  Ii\'  tln'  pnnctni-e  of  the  pleura  and  the  atmospheric 
pressure  within  the  jileural   cavity. 

These  stinndi  may  be  sullicicntly  strong  to  inhihil  I'cspiration 
for  a  time. 

Practical  Conclusions. 

In  ari'iving  at  these  practical  conclnsions  we  do  so  mainly  from 
oui"  work  on  ainnuils.  Extrenur'  gentleness  shoidd  be  the  «-atch- 
word  for  all  jiracticing  endoscopy. 

To  properly  endoscope  the  bronchi  foi-ee  is  not  necessary. 
Successful  results  are  obtained  by  llic  ]iropcr  manipulation  of 
the  tnbe  ;nnl  the  anionnf  of  trannia  is  thus  necessarih'  lesseiu'il. 
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Till'  amount  of  force  required  to  pieree  the  lung  and  viseeral 
l)leural  iu  some  instances. is  very  slight. 

In  those  eases  iu  which  a  foreign  body  has  been  lodged  witliiii 
the  bronchi  for  some  time,  and  knowing  that  the  lung  tissue  is 
less  resistant  because  of  the  consequent  inflammation  incident 
to  the  presence  of  the  foreign  body,  exti^a  precautions  should  be 
taken  and  extreme  gentleness  be  exerted,  that  perforation  be 
guarded  against  and  a  possible  fatal  outcome  be  avoided. 

Sudden  increase  in  the  number  of  respirations  during 
bronchoscopy-  and  partii-uhirly  during  endoscopy  in  the  smaller 
tubes — should  put  one  immediately  on  guard  against  possible 
perforation. 

It  is  hoped  that  the  writer  may  be  jjermitted  at  some  futur-j 
meeting  to  present  for  your  consideration  a  comjileted  observation 
on  this  very  interesting  subject. 
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DISCUSSION. 

Dr.  Lee  M.  Hurd,  New  York  City,  emphasized  the  tact  that  the  vagal 
reflex  varies  widely  in  different  individuals.  In  the  average  it  was  a 
very  sensitive  reflex:  simply  extending  the  head  would  produce  slowing 
of  the  heart  Ijeat  and  raising  of  the  blood  pressure.  There  was  vagal 
i'ritation,  to  a  greater  or  less  degree,  from  the  time  the  head  was  ex- 
tended for  passing  the  bronchoscojie,  but  this  was  increased  as  the  tulie 
passed  over  the  base  of  the  tongue,  and  still  more  increased  as  the 
tube  entered  the  larynx,  trachea  and  bronchi.  Atropin  or  hyoscin  and 
U'orphiu  would  control  the  vagal  reflex,  and  should  be  used  in  appro- 
lu  iate  cases,  luit  this  did  not  give  license  to  rougli  usage  of  the  parts. 

Children,  as  Dr.  .Jackson  had  repeatedly  asserted,  could  have  the 
lul>es  passed  lietter  without  anesthesia.     The  speaker  presented  a  pearl 
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button,  two  centimeters  in  diameter,  which  was  removed  from  the  upper 
1  ortion  of  the  esophagus  of  a  child  two  years  old  without  anesthesia 
and  also  without  distress.  The  fatal  case  reported  by  Dr.  Tmperatori 
l^tobably  was  due  to  laceration  or  rupture  of  a  bronchus  from  clumsy 
use  of  the  tube. 

As  Moynihan  has  said,  "The  perfect  surgeon  must  have  the  heart  of  a 
lion  and  the  hand  of  a  lady:  never  the  claws  of  a  lion  and  the  heart 
of  a  sheep." 

l>r.  Stanton  A.  F'riedberjj,  Chicago,  111.,  classified  accidents  associated 
\\ith  bronchoscopy  as:  (  1  I  Trauma,  such  as  the  too  forcible  introduc- 
tion of  the  speculum  or  endoscope  resulting  in  supra  or  suljglottic  edema: 
forceps  with  teeth  catching  in  the  mucous  membrane;  and  perforation 
of  a  bronchus.  (  2  )  Mechanical  accidents,  due  to  defective  or  deficient 
uijparatus.  (  V,  )  Accidents  due  to  anesthesia.  Most  of  the  accidents  re- 
ported were  due  to  general  anesthesia.  He  had  had  one  death  in  which 
tlie  anesthetic  was  given  by  an  ex|)ert.  The  ]iatient  was  a  child  of  two 
years  of  age.  with  an  im]iacted  liean  in  the  left  bronchus.  The  bean 
could  not  be  removed  easily,  and  during  the  maniiiulation  the  child 
collapsed  and  could  not  be  revived.  He  heartily  agreed  with  Dr.  Jack- 
son regarding  the  question  of  anesthesia.  He  had  ceased  to  use  general 
anesthesia  in  patients  with  foreign  bodies  in  the  respiratory  tract, 
and  was  aljle  to  ojterate  just  as  easily  and  without  any  more  discom- 
fort to  the  i)atient.  I  4  i  Accidents  due  to  hemorrhage.  He  recalled 
!:ie  case  of  a  man,  forty  years  of  age,  who,  in  an  intoxicated  sleep,  had 
aspired  a  tooth  bridge  which  lodged  in  the  left  lironchus.  While 
cocainizing  the  larynx,  there  was  a  hemorrhage  from  the  lung.  The 
In-onchoscope  was  jiassed  but  the  cough  and  constant  How  of  blood 
1)1  evented  any  successful  effort.  A  second  attempt  under  fluoroscopic 
lironchoscopy  was  also  preceded  by  a  flow  of  blood,  l)ut  the  foreign 
body  was  found  and  removed.  (  -5 )  Alarming  symptoms,  such  as 
sirangulaticn.  might  occur  from  the  removal  of  a  foreign  body  from 
Ijelow  a  stricture,  thus  releasing  a  large  amount  of  pus.  (6  1  On 
account  of  subglottic  edema  and  the  necessity  for  the  use  of  a  small 
lironchoscoije,  it  might  be  very  difficult  to  withdraw  a  foreign  body 
tnrough  the  subglottic  space.  The  foreign  l)ody  might  slip  off  of  the 
forceps  repeatedly,  so  that  it  might  be  necessary  to  do  a  tracheotomy 
to  secure  its  removal.  Svibglottic  edema  resulting  from  the  use  of  too 
large  a  bronchoscope,  or  from  the  repeated  passage  of  one,  might 
necessitate  intubation  or  tracheotomy  within  a  short  time  after  the 
examination  was  made. 

Dr.  Harris  P.  Mosher,  Boston,  Mass.,  would  modify  Dr.  Jackson's 
postulate  regarding  the  use  of  general  anesthesia  in  esoi)hagea]  exami- 
nations. He  had  had  no  mishaps  in  tracheal  work,  and  only  in  two 
esojihageal  cases,  in  the  early  days  of  esophagoscopy.  The  esophagus 
was  curetted,  became  infiltrated,  an  abscess  followed,  with  fatal  result. 
He  did  not  feel,  however,  that  general  anesthesia  was  as  dangerous  in 
eso])hageal  work  as  one  would  infer  frosn  Dr.  Jackson's  book.  He 
would  like  to  add  another  postulate,  namely,  "that  no  esophageal 
examination  is  complete  unless  esophageal  ballooning  is  employed." 

I>r.  George  L.  Richards,  Fall  River,  Mass.,  cited  a  case  in  which  a 
ciiild,  eight  years  old,  had  a  metal  pencil  point  in  the  right  lower 
bronchus.  The  specialist  in  charge  made  an  unsuccessful  attempt  to 
remove  it  with  the  Killian-Brunings  instruments.  A  second  attempt 
was  made  Ijy  a  gentleman  of  considerable  experience,  who  worked  an 
hour  without  being  able  even  to  grasp  it,  using  the  Jackson  instru- 
ments. The  X-ray  showed  just  where  the  object  was,  but  it  could  not 
be  grasped.  At  a  later  date  another  attempt  was  made,  more  than  an 
hour  being  consumed,  when,  without  much  warning,  the  respiration  be- 
came bad  and  the  boy  died  on  the  table.  At  autopsy  the  pencil  point 
was  found  pushed  down  to  the  i]leura. 


BRONCHOSCOPY.  §3 

Dr.  J.  \V.  Jervey,  Greenville,  S.  C,  referring  to  Dr.  Jackson's  postvUate 
in  which  the  time  of  operation  in  children  nnder  five  years  of  age  was 
limited  to  twenty  minutes,  hoped  that  an  extra  five  or  ten  minutes 
might  be  added  for  the  lienefit  of  those  less  expert  than  the  essayist. 
Various  handicaps  might  be  encountered  in  the  course  of  the  operation 
which  would  make  such  an  extension  of  time  necessary.  Mucus  and 
blood  sometimes  had  to  be  removed,  great  gentleness  and  care  had  to 
be  exercised,  and  sometimes  it  was  necessary  to  locate  a  foreign  body 
which  had  not  been  located  by  X-ray,  and  this  alone  would  consume 
hfleen  minutes. 

Dr.  Richmond  McKiiiney,  Memphis,  Tenn.,  was  glad  to  have  an  oppor- 
tunity to  express  his  approval  of  Dr.  Jackson's  advocacy  of  doing  bron- 
cboesophagoscopy,  whenever  possible,  without  general  anesthesia.  He 
had  noticed  in  the  current  issue  of  the  Journal  of  Laryngology,  that 
Hill,  in  reviewing  Dr.  Jackson's  recent  book  on  bronchoesophagoscopy, 
had  criticized  very  unfavorably  the  position  taken  by  Jackson  that  most 
bronchoesophagoscopies  can  be  done  very  satisfactorily  without  general 
anesthesia.  Hill  advocated  the  use  of  chloroform,  which  certainly  would 
not  meet  with  aiiproval  on  the  part  of  American  lironchoesophagoscop- 
ists.  English  laryngologists  generally  seem  to  favor  chloroform  in  this 
kind  of  work.  The  speaker  had  lately  been  doing  bronchoesophago- 
scopy practically  altogether  without  general  anesthesia,  and  recently 
had  removed  an  orange  seed  from  the  trachea  of  a  child  one  year  of 
age,  and  a  large  sweater  button  from  the  esophagus  of  a  child  twenty 
months  of  age,  with  no  anesthesia  of  any  kind,  and  apparently  without 
discomfort  to  either  patient,  and  with  no  difficulty  to  himself.  He  be- 
lieved general  anesthesia  to  be  the  cause  of  many  accidents  in  broncho- 
efsophagoscojjy.  His  personal  experience  had  been  that  the  removal  of 
foreign  bodies  from  the  esophagus  is  much  more  dangerous  than  where 
the  foreign  body  is  located  in  the  trachea  or  one  of  the  bronchi.  In 
one  case  of  I'emoval  of  a  large  metal  overall  button  from  the  esophagus 
of  a  child  of  two  years  of  age,  which  he  had  already  reported,  there 
was  some  tiaumatism  of  the  mucous  membrane  Ijack  of  the  larynx,  and 
although  the  attendants  in  the  hospital  were  warned  of  the  possiliility 
or  edema,  and  told  to  advise  him  should  the  child  develop  symptoms  of 
asphyxiation,  the  patient  was  permitted  to  slowly  die  from  this  cause, 
when  a  tracheotomy  probably  would  have  saved  the  child.  Under  any 
and  all  circumstances,  bronchoesophagoscoi)y  deserved  the  exercise  of 
the  greatest  care  to  avoid  traumatism,  and  should  the  foreign  body  not 
be  secured  within  a  comparatively  few  minutes  after  manipulation  is 
begun,  it  was  better  to  postjjone  further  efforts  until  another  day,  rather 
than  to  sub.1ect  the  patient  to  the  attendant  danger,  especially  when 
Keneral  anesthesia   was  used. 

Dr.  Tlioina.s  Hiibbai'd,  Toledo.  Ohio,  had  ex])erimented  a  few  years 
ago  with  a  snare  for  closing  a  safety  pin,  and  had  found  that  it  could 
be  done,  but  cautioned  against  this  method,  as  it  might  engage  in  such 
a  manner  that  it  could  not  be  released.  The  curved  hook  was  unsafe 
in  bronchoscopic  work.  The  right-angle  hook  was  safer,  as  it  could 
always  lie  released.  The  rule  held  good  in  all  endoscopic  operations. 
Never  grasp,  or  rather  never  get  tangled  up  with,  a  foreign  body  iu 
such  a  manner  that  ))rompt  release  cannot  be  effected.  Progress  in  this 
art  tended  toward  simplified  instrumentation. 

Dr.  Jack.sun,  in  closing  the  discussion,  quite  agreed  with  Dr.  Impera- 
tori  as  to  the  value  of  these  investigations.  If  deaths  on  the  table  were 
frequent,  bronchoscopy  would  not  hold  the  place  it  does  as  a  life- 
saving  operation  with  an  exceedingly  low  mortality,  if  considered  apart 
from  the  condition  for  which  it  is  done.  Therefore,  the  determina- 
tion of  the  cause  of  each  and  every  death  liecame  of  paramount  im- 
portance. If  Killian's  first  bronchosco|)y  had  ended  as  did  this  case, 
bronchoscopy   would    probably    not    l)e    performed    today.      Fortunately, 
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the  unfortunate  cases  were  not  the  first  cases.  Neither  Dr.  Patterson 
nor  the  speal^er  had  had  a  death  on  the  table  such  as  that  descriljed  li.v 
Dr.  Imperatori.  Possil)ly  their  turn  had  not  yet  come:  but  in  any 
event  he,  the  speaker,  couid  not  speali  from  experience.  Theoretically. 
the  chief  causes  of  sudden  death  on  the  table  during  l)ronchoscopy 
would  be  asphy.xia  due  to  cutting  off  all  the  air  in  the  case  of  using 
a  bronchoscope  without  side  openings,  and  the  anesthetic.  The  use  of 
excessively  large  tubes  he  had  always  considered  dangerous.  Any  kind 
ol  anesthesia  rendered  it  difficult  to  restore  arrested  cardiac  or  respira- 
tory action  arising  from  any  cause  wliatsoever.  The  experimental  data 
of  Dr.  Imperatori  were  important,  and  his  deductions  seemed  to  the 
speaker  to  be  warranted.  All  the  points  made  by  Dr.  Forbes  deserved 
especial   emphasis. 

Dr.  Mosher  had  added  an  important  postulate  with  regard  to  esoph- 
ageal ballooning.  Dr.  Hul)bard's  postulate  was  a  very  important  one, 
and  should  be  added  to  the  list.  Others  could  lie  worked  out  from 
tl;e  discussion  if  time  permitted.  The  point  raised  by  Dr.  .Jervey,  with 
reference  to  extending  the  duration  of  tlie  oi)eration,  was  a  very  im- 
portant one.  Dr.  Richards  had  cited  a  case  in  which  the  operation  was 
Iirolonged  until  the  patient  died.  The  criticism  of  Dr.  Jervey  ex- 
pressed what  all  had  felt  at  times.  Success  seemed  so  near  that  one 
wanted  to  keep  on  a  few  minutes  longer:  and  precisely  therein  lay  the 
danger.  The  question  was  when  to  stop  and  wait  for  another  day. 
As  many  fifteen-  or  twenty-minute  bronchoscopies  as  needed  might  be 
none  without  harm,  whereas  one  of  an  hour  might  be  fatal.  It  a 
patient  was  asi)hyxiating  from  the  foreign  body  it  must  lie  gotten  out, 
by  tracheotomy  or  whatever  means  necessary,  in  order  to  preserve 
the  patient's  life:  Init  in  most  other  cases  there  was  no  urgent  need 
for  immediate  removal,  and  it  was  lietter  to  desist  and  try  again. 
Success  might  be  prompt  at  the  next  attempt.  He  was  glad  to  have 
Dr.  Kurd's  endorsement  as  to  the  needlessness  of  an  anesthetic  for 
esophagoscopy  for  foreign   body. 

Or.  Imperatori,  in  closing  the  discussion,  advocated  the  use  of  atropin, 
previous  to  bronchoscopy.  The  experience  of  the  different  speakers 
seemed  to  show  that  the  hyiiothesis  which  he  had  advanced  could  be 
tiiiuslated  as  a  fact,  by  further  investigation,  and  hoiied  that  at  some 
future  meeting  the  opportunity  would  be  extended  to  him  to  present  a 
completed  study. 


DIAGNOSIS  AND  TREATMENT  OF  SVPHLITIC 
AFFECTIONS  OF  THE  ACOFSTIC  NERVE.  WITH 
SPECIAL  REFERENCE  TO  THE   FSE   OF  SALVARSAN. 

By  GEORGE   E.    DAVIS,   JI.   1 1.,   Xeiv  York,   N.   Y. 

Witliiii  tilt'  last  decade  great  advances  liave  been  made  in 
I'lm-idatiuo:  tlie  physiology  and  pathology  of  the  eightii  nerve  and 
its  end-organs.  That  Barany  lia,s  been  the  master  mind  in  this  liekl 
is  amply  attested  l\y  the  recent  award  of  the  Noble  prize.  WithoiU 
question,  contemporaneous  progress  ha.s  been  made  in  other  fields 
of  medicine,  particularl.v  in  .serodiagnosis,  serothei'apeutii-s  and 
cliemothera])euties.  Scaudinn  b,v  isolating  the  spirochaetae  pallida, 
Wassermann  b.v  perfecting  his  eouiplement  fi.xation  reaction  test, 
and  Ehrlich  by  devising  salvarsan  probably  have  conferred  the 
greatest  boon  of  this  generation  on  the  profession  and  humanity 
in  the  scientific  diagnosis  and  treatment  of  .syphilis  in  its  protean 
manifestations. 

DiACXOSIS. 

With  the  recent  renewal  of  interest,  initi.iteci  by  the  iuvestigations 
of  Haran.v  and  other  leading  otologists,  in  the  effort  to  solve  varions 
l)hysiological  problems  of  the  acoustie  mechanism  and  to  facilitate 
accurate  and  scientific  diagnosis  and  treatment  of  pathological 
conditions  where  disea.se  iiad  invaded  the  ear.  jiarticidar  attention 
has  been  directed  to  those  cases  associated  with  sy])hilis.  especially 
those    treated    with    salvarsan. 

As  yon  are  well  aware,  since  the  advent  of  salvarsan  as  a 
jianacea  in  syphilis,  apparently  there  has  been  a  marked  increase 
in  the  frequency  and  severity  of  inflammator.v  reactions  of  the 
eighth  and  other  cranial  nerves.  In  the  meantime  there  has  been 
much  discussion  as  to  the  nature  and  etiology'  of  these  reactions — 
whetiier  due  to  the  to.xins  of  the  .spirochaetae  pallida  or  to  the 
to.xie  effect  of  tlie  salvarsan.  This  disputed  question  we  will  refer 
to  later.  At  present  we  wish  to  consider  some  earl.v  clinical 
diagnostic  signs  of  .syphilis  as  manifested  in  disturbances  of  the 
acoustic  functions.  Prelimiuarv  even  to  the  period  at  which  we 
may  expect  the  positive  Wassermann,  tluit  is  a  month  to  six  weeks 
following  infection  and  previous  to  the  appeai'ance  of  any  general 
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symptoms,  the  otologist,  by  careful  functional  tests  of  the  ear,  is 
able  in  a  majority  of  cases  to  arrive  at  an  early  diagnosis  of 
syphilis. 

Clinical  Signs. 

Shorftual  Bone  CoiiJuction:  A  dctinite  ami  often  marked 
sliortened  bone  conduction  is  almost  always  present  in  the  initial 
primary  stages  of  syphilis,  notwithstanding  the  air  conduction  re- 
mains practically  normal,  particularly  for  the  lower  tones,  provided 
there  are  no  middle  ear  complications  from  other  causes.  So  con- 
stant, in  fact,  is  this  shortening,  it  is  regarded  by  some  authorities 
as  characteristic,  if  not  pathognomonic  of  syphilis,  especially  in  the 
primary  and  .secondary  periods  of  the  acciuired  type.  It  is  also 
present  not  infrequently  in  hereditary  syphilis. 

Willcutt  (1)  cites  Wanner  and  Oscar  Beck  as  pioneers  in  the 
recognition  of  the  great  importance  of  this  clinical  sign,  but  credits 
Crockett  with  an  earlier  report  of  this  condition,  though  the  latter 
failed  to  emphasize  its  clinical  significance,  contenting  himself  with 
calling  attention  to  the  relatively  normal  air  conduction  in  the  three 
cases  reported.  The  amount  of  loss  of  bone  conduction  in  these 
syphilitic  cases  varies  greatl.v,  ranging  from  a  few  seconds  to  almost 
total  loss.  For  this  reason  the  significance  and  reliability  of  the 
test  has  been  questioned  by  some  who  claim  that  the  age  of  the 
patient  and  the  structure  of  the  ma.stoid  bone  (whether  pneumatic 
or  sclerosed")  may  account  for  considerable  variations  in  the  bone 
conduction.  Clinical  experience,  however,  as  evidenced  by  the 
reports  of  many  investigators,  has  confirmed  the  earlier  claims 
and  demonstrated  marked  difference  in  the  relative  bone  conduction 
in  syphilitic  and  non-syphilitic  cases.  ^\'illcutt  (1)  reports  the 
findings  of  his  examinations  in  about  three  huncired  syphilitic  cases 
in  Urhantschitsch  "s  Vienna  clinic.  In  this  series  of  cases  there 
were  fifty-eight  cases  of  a  month's  duration  or  less.  Fifty -two  of 
these  fifty-eight  cases  showed  a  definite  shortening  in  the  bone 
conduction,  though  he  was  careful  to  exclude  all  other  condition^ 
that  might  be  x-esponsible  for  the  reduction.  In  six  of  these 
fifty-eight  cases  there  was  no  diminution  of  the  bone  conduction. 
It  is  a  fair  deduction,  judging  from  such  reports,  that  in  the  prim- 
ary stages  of  syphilis  we  ma.y  expect  a  definite  reduction  of  the  bone 
conduction  in  about  90%  of  the  cases,  ily  experience  certainly 
tends  to  corroborate  the  above  high  percentage. 

Plus  Rinne:  With  shortened  bone  conduction,  the  air  conduction 
remaining  nearly  normal,  we  usually  get  a  strong  positive  Rinne 
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in  tlie  early  stages  of  syphilis.  Should  an  acute  middle  ear  condi- 
tion complicate,  the  previously  lowered  hone  conduction  may  be 
elevated,  but  seldom  to  or  beyond  the  "normal  point."  With  the 
subsidence  of  the  acute  middle  ear  trouble  the  bone  conduction 
returns  to  its  original  low  level. 

Theori(s  of  flu  ('ausafw)i  of  the  Lowered  Bone  Conduction:  Two 
tiieories  liave  been  advanced  to  explain  this  condition.  O.  Beck  i2) 
contends  that  it  is  due  to  an  increased  cerebrospinal  i)ressure. 
Willcutt,  Knick  and  Zalozieeki  (8)  and  others  believe  it  is  due 
to  a  toxic  irritation  or  degeneration  of  the  acoustic  nerve.  A 
combination  of  these  causes,  I  believe,  is  a  more  plausible  theory 
as  to  the  etiolog;*^  of  this  condition  in  a  ma.iority  of  the  cases. 

Reck  bases  liis  theory  on  his  observation  that  following  lumbar 
l)uncture  in  syi)hilitic  cases  the  shortened  bone  conduction  tends 
immediately,  or  soon,  to  resume  the  normal,  but  in  a  few  days, 
with  the  return  of  the  increased  cerebrospinal  pressure,  it  is 
gradually  lowered  again.  That  the  increa.sed  cerebrospinal 
pressure  may  be  a  factor  in  the  etiology  of  the  lowered  bone  con- 
duction in  many  cases,  particularly  in  the  secondary  stages,  hardly 
admits  of  doubt.  The  plau.sibility  of  tliis  contention  is  augmenteil 
by  the  familiar  and  easily  demonstrated  effects  of  the  reduction 
of  the  bone  conduction  in  normal  ears  in  performing  the  Gelle 
test.  In  tlie  latter  instance,  of  course,  the  counter  pressure  comes 
from  without  and  is  exerted  indirectly  through  the  drum.  ^ly 
experience  in  making  functional  tests  in  syphilitic  cases  confirms 
Beck"s  theory  to  the  extent  that  the  shortened  bone  conduction 
revealed  by  the  Schwabach  test  is  further  reduced  by  the  pressure 
occa.sioned  by  the  Gelle  test,  provided  tliere  has  been  no  fixation  of 
the  stapes,  etc..  by  middle  ear  complications. 

Willcutt  questions  the  plausibility  of  Jieck's  theory  on  the  gromid 
of  the  short  duration  of  many  of  the.se  cases  of  very  early  syphilis 
in  which  reduced  bone  conduction  is  present,  the  diagnoses  of  which 
have  been  authenticated  by  the  demonstration  of  the  spirochaetae 
pallida  from  smears  of  the  primary  lesion  and  a  positive  history  of 
infection.  The  argument  is  advanced  that  a  syphilitic  meningitis 
has  not  time  to  develop  to  a  sufficient  extent  to  produce  a  cerebro- 
spinal pressure  adequate  to  materially  lower  the  bone  conduction. 
And  when  we  consider  that  shortened  bone  conduction  is  an  initial 
and  almost  constant  symptoiii  of  syphilis,  occurring  as  early  as  the 
eighth  day,  we  are  inclined  to  the  opinion  of  Willcutt  and  others 
in  the  toxic  theory.  The  basis  of  the  latter  theorj-  in  causing  early 
shortening  of  bone  conduction  is  that  the  toxins  and  endotoxins 
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of  the  spirofhaetae  circulating  in  the  blood  affect  primarily  the 
most  sensitive  tissues ; — the  brain,  meninges,  cranial  nerves,  etc. — 
which  aeeoimts  for  the  early  lesion  of  the  acoustic,  the  meningeal 
headaches,  and  other  "increased  nerve  retiexes"  which  frequently 
occur  in  the  initial  primary  stages  of  syphilis.  Therefore,  given 
a  shortened  bone  conduction,  which  is  definite  and  marked  in  90 
to  95%  of  syphilitic  cases,  even  in  the  primary  stages,  with  the 
air  conduction  remaining  practically  normal  unless  there  has  been 
or  exists  a  middle  ear  complication,  a  positive  Riuue  is  a  necessary 
correlary  and  a  strong  confirmatory  test  to  the  specifity  of  the 
auditory  lesion.  Kerrison  (-4)  while  conceding  the  diagnostic 
value  of  lowered  bone  conduction  in  these  cases,  differs  from 
most  authorities  in  his  findings  in  the  Rinue  test,  claiming  it  is 
negative,  particularly  in  the  latent  stages.  The  following  func- 
tional hearing  tests  may  be  regarded  as  strongly  diagnostic  of 
early  syphilis: 

1.     Bone  conduction  definitely  shortened. 

'2.     Rinne — positive. 

3.  Air  conduction — low  notes,  relatively  normal — high  notes 
definitely  lowered. 

■4.     Bilateral  affection. 

However,  in  the  advancing  stages  of  syphilis  the  focal  aural 
lesions  may  become  suddenly  augmented  as  evidenced  by  more  or 
less  intense  and  abi'upt  manifestations  of  an  acute  auditory  neuri- 
tis. "When  the  cochlear  branch  alone  is  involved,  and  it  is  usually 
the  first  to  suffer,  there  is  severe,  constant  tinnitus  which  is  ac- 
companied or  soon  followed  by  impairment  of  hearing  varying  in 
degree,  from  time  to  tim?.  from  slight  to  total  deafness.  If  the 
invasion  extends  to  the  vestibular  branch,  which  it  usually  does 
after  a  brief  interval,  the  above  acoustic  disturbances  are  supple- 
mented by  even  more  distressing  static  disturbances, — as  vertigo, 
dizziness,  nausea,  vomiting,  disturbed  equilibrium,  great  prostra- 
tion, etc. 

To  summarize,  at  this  juncture.  I  would  emphasize  some  impor- 
tant phenomena  in  the  dift'erential  diagnosis  of  specific  eighth 
nerve  neuritis  and  inflammatory  or  suppurative  labyrinthitis. 
The  most  characteristic  of  these  are  the  marked  variations,  often 
from  day  to  day.  both  of  the  acoustic  and  the  static  manifestations 
in  specific  neuritis,  together  with  the  incidence  that  the  severe 
attacks  are  frequently  preceded  by  one  or  more  milder  attacks, 
whereas  in  inflammatory  labyrinthitis  the  first  attack  is  most 
severe  and  the  acoustic  or  static  symptoms  are  coincident,  and 
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remain  permaneut,  or  gradually  ameliorate.  Moreover,  iu  specific 
neuritis  uot  infrequently  there  is  a  short  interval  between  the 
acoustic  and  static  symptoms  which  is  accounted  for  by  reason 
of  the  greater  vuhn-rability  of  the  cochlear  branch  to  the  syphilitic 
toxin,  therefore  it  is  usually  affected  fii-st.  Winterinute  (5)  ex- 
plains the  great  variations  of  hearing  iu  specific  auditor}-  neuritis 
as  follows — "'When  the  infiltration  of  the  nerve  is  great,  many  of 
the  fibres  are  incapacitated  by  pressui'e,  and  the  patient  heai-s 
badly;  on  other  days  the  infiltration  is  absorbed,  the  pressure  is 
reduced,  and  those  fibres  which  are  not  degenerating  recover  their 
function,  and  the  patient  hears  much  better." 

The  vestibular  branch  reactions  are  of  the  labyrinthine  type, 
and  are  equally  or  more  vacillating  than  the  acoustic,  and  their 
great  variations  probably  may  be  explained  by  the  same  mechan- 
ism. The  turning  reaction  is  usually  the  first  to  go,  the  caloric 
following.  However,  one  may  be  present  and  the  other  absent. 
Occasionally  the  labyrinth  is  so  sensitive  that  it  responds  to  the 
fistula  test.  Hill  Hastings  (6)  reports  a  case  of  hereditary  syphilis 
of  this  type. 

Treatment. 

The  value  of  serum  and  vaccine  diagnosis  and  therapy  in  many 
of  the  infectious  diseases  is  now  universally  acknowledged,  thanks 
to  the  distinguished  services  of  Pasteur,  Koch,  Behriug.  Wright, 
Wassermann.  Ehrlieh.  Flexner.  Xogouchi.  Dwyer  and  many  other 
investigators  working  iu  bacteriological  and  immunological  fields. 
The  Wassermaun  reaction  as  applied  to  syphilis,  is  a  bril- 
liant example  of  the  practical  worth  of  serological  (liagnosia.  but 
unfortunatel.v.  to  date,  we  have  no  biological  thi  rapfutic  product 
of  equal  value  to  heal  this  dreadful  scourge.  All  hail.  then,  and 
all  the  more  oppi)rtune  Ehrlich"s  epoch-making  discovery  of  a 
"therapia  sterilizans  magna,"  a  chemotherapeutic  product — sal- 
vai-san — which  in  the  great  majority  of  cases  acts  as  a  specific  in 
the  active  immunization  and  cure  of  syphilis.  But  since  the  intro- 
duction of  salvarsan  in  systematic  specific  therapy,  unfortunately, 
perhaps  unquestionably,  there  has  been  a  relative  increase  iu  the 
frequency  and  severity  of  the  focal  reactions  or  so  called  "ncur- 
orecidives"  heretofore  observed  in  the  acoustic,  facial  and  other 
cranial  nerves,  in  syphilitic  cases. 

And  this  brings  us  to  the  consideration  of  the  paramount  ques- 
tion whether  these  focal  reactions,  or,  at  lea.st  their  greater 
frequency  and  increased  severity  may  be  imputed  directly  to  the 
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toxic  ai-tiou  of  the  salvarsau.  or  only  indirectly  to  the  provocative 
effect  on  the  entrenched  spiroehaetae  in  their  respective  foci,  i.  e., 
a  provocative  focal  specitic  reaction  similar  to  the  provocative 
general  specific  reaction,  indicated  by  the  return  of  a  positive 
Wassennanu,  sometimes  observed  in  the  administration  of  mer- 
cury, salvarsau  or  other  autisyphilitic  therapy.  A  clear  compre- 
heusiou  of  this  question  can  be  obtained  only  by  an  analysis  of 
the  action  of  the  treponema  pallidum  on  the  various  tissues  of  the 
body  in  conjunction  with  the  therapeutic  mechanism  of  salvarsau 
in  ridding  the  individual  of  this  organism  and  its  endotoxins. 
The  literatui'c  abounds  in  citations  of  case  reports  relative  to  the 
frequency  and  severity  of  early  syphilitic  involvement  of  the 
acoustic  nerve,  both  prior  and  subsequent  to  the  use  of  salvarsan. 
The  investigations  of  Beuario,  Habermanii,  Mayer,  Frey,  Rigaud. 
Politzer  and  others  show  the  not  infrequent  occurrence  of  syphi- 

'  litie  focal  reactions  or  neurorecidives  before  the  discovery  of 
salvarsan.  And,  moreover,  large  clinical  experience  has  shown 
that  since  the  introduction  of  salvarsan  it  has  been  etiScacious,  if 

—  properly  administered,  in  clearing  up  said  focal  lesions.  Never- 
theless, 0.  Beck.  Finger,  Alexander.  Urbantschitseh,  et  al,  contend 
that  the  administration  of  salvarsan  in  syphilitic  cases  is  not 
without  danger,  particularly  if  there  is  coexistent  an  inner  ear 
inflammation.  Whether  salvarsan  therapy  may  be  provocative 
i-ather  than  preventive  and  curative  of  this  auditory  lesion,  occur- 
ring more  or  less  frequently  in  the  primary  and  secondary  stages 
of  syphilis,  is  still  a  mooted  question  which,  finally,  must  be  settled, 
1  believe,  by  further  studies  and  investigations  along  immunologi- 
cal lines ;  together,  of  course,  with  clinical  experience.  An  elab- 
orate discussion  of  immunology  and  therapy  cannot  be  undertaken 
here  but  a  synopsis  of  salient  features  may  not  be  out  of  order. 

The  mechanism  of  salvarsan  therapy  in  syphilis  is  that  of  a 
vaccine.  The  mechanism  of  vaccine  therapy  in  infectious  diseases, 
as  you  well  know,  is  based  on  nature's  method  of  combatting 
))athogenie  organisms  invading  the  body.  Wright  has  informed 
lis  that  nature's  way  of  resisting  these  organisms  is  through  the 
opsonins  normally  present  in  the  blood  stimulating  the  phagocites 
to  the  formation  of  antibodies  which  are  antitoxic  to  that  class  of 
bacteria  which  secrete  soluble  toxins,  and  are  bactericidal  and 
bacteriol.vtic  to  that  class  of  bacteria  which  elaborate  within  them- 
selves endotoxins,  the  liberation  of  the  latter  in  the  circulation  and 
the  body  tissues,  however,  being  contingent  on  the  destruction  of 
the  bacteria.    The  spiroehaetae  pallida  belong  to  the  latter  class. 
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Dwyer  (8)  emphasizes  the  poiut  that  these  endotoxins  are  not  nec- 
essarily and  usually  are  not  neutralized  by  the  vaccines  which 
liberate  them.  In  view  of  the  latter  incidence  we  would  expect 
during  the  treatment  of  infectious  diseases  by  vaccine  therapy 
more  or  less  decided  and  even  violent  reactions, — general,  focal 
and  local,  due  tlirectly  to  and  dependent  upon  the  character  and 
amount  of  toxins  introduced  or  freed.  This  is  only  too  aptly 
illustrated  in  the  tuberculin  vaccine  therapy  of  tuberculcfeis.  The 
analogy  may  be  applied  to  salvarsan  therapy  in  syphilis.  And 
since  Ehrlich  and  Plant  have  demonstrated  that  salvarsan  has  no 
tropic  effect  on  the  spirochaetae  outside  the  body,  we  must  con- 
clude that  when  it  is  administered  intravenously  it  forms  with 
the  blood  plasma  a  biochemie  product,  or  a  biochemic  vaccine  if 
I  may  so  designate  it,  which  is  bacteriocidal  and  bacteriolytic  to  all 
tlie  spirochaetae  in  the  circulation  or  in  tissues  or  foci  accessible 
by  the  circulating  media.  The  immediate  results  following  this 
wholesale  destruction  of  the  spirochaetae,  with  the  liberation  of 
their  endotoxins  are  more  or  less  decided  general  or  systemic 
reactions  and  occasionally  focal  reactions.  The  former  reactions 
are  in<lieated  by  malaise,  rise  of  temperature,  chilliness  or  rigors, 
headache,  nausea,  vomiting,  cramps,  etc.,  the  latter  reactions  are 
evidenced  by  a  disturbance  or  destruction  of  the  functions  of  the 
organs  or  tissues  in  wliidi  the  treponema  pallidum  may  have  a 
local  habitation. 

Etiologically,  according  to  Thomas  and  Ivy  (9),  these  clinical 
general  reactionary  effects  of  salvarsan  therapy  in  syphilis  "prob- 
ably occur  by  virtue  of  two  facts:  Firstly,  the  endotoxins  arising 
from  the  destruction  of  myriad  numbers  of  spirochaetae,  and, 
secondly,  to  tlie  toxic  effect  of  arsenic  itself,  based  on  personal 
idiosyncracies."  The  clinical  focal  reactions  may  be  regarded 
as  Herxheimer  reactions  which,  according  to  the  same  authorities, 
are  defined  "as  any  inflammatory  reaction  in  syphilitic  tissue  pro- 
voked by  the  administration  of  salvarsan,  neosalvarsan  or  mer- 
cury," Focal  reactions  probably  occur  by  virtue  of  one  factor: — 
the  direct  action  of  the  syphilitic  endotoxins.  These  are  freed 
either  in  the  circulating  media  and  conveyed  by  them  to  the  seats 
of  the  focal  reactions,  else  they  are  freed  at  the  seats  of  the  focal 
reactions.  Therefore  salvarsan.  or  rather  the  non-toxic  biochemi- 
cal product  it  forms  with  the  blood  plasma  to  destroy  the  spiro- 
chaetae and  liberate  their  endotoxins,  is  only  indirectly  causative 
of  the  focal  reactions,  iloreover,  Ehrlich 's  laboratory  experi- 
ments with  injections  of  salvarsan  in  animals  and  examination  of 
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tliu  uerves  microscopii'ally  afterward  eouvineed  him  that  salvarsau 
had  uo  direct  or  selective  toxic  or  ueurotropie  action  on  the 
uerves.  His  theory  as  to  the  etiology  of  focal  reactions  or  so 
called  "ueurorecidives''  following  the  injection  of  salvarsau  in 
syphilitic  cases  is  that  while  the  spirochaetae  in  the  general  cir- 
cnlatiou  are  easily  accessible  to  the  trojiie  influence  of  flie  drug, 
those  located  in  nerves  may  escape  on  account  of  their  restricted 
vascularfty — and  the  spirochaetae  focused  in  these  points  midtiply 
rapidly,  cause  intiltration  and  swelling  of  the  nerves  which,  if 
confined  in  narrow  bony  cauals  as  the  eighth,  seventh  and  some 
other  erauial  nerves,  are  subjected  to  the  counter  pressure  of  these 
bony  walls  with  the  consequent  disturbance  or  loss  of  nerve  func- 
tion. In  case  of  a  coaffectiou  of  several  of  the  cranial  nerves  we 
get  a  syndrome  designated  as  the  Frankl-Hocwart 's  disease,  or  a 
polyneuritis  cerebralis. 

The  occurrence  then,  of  local  reactions  in  the  acoustic,  facial  or 
other  cranial  nerves  during  the  course  of  salvarsan  therapy,  in 
syphilitic  cases,  is  no  incrimination  of  this  remedy  directly,  biit 
rather  an  indictment  of  the  technique  of  administration.  Either  the 
dose  has  not  been  sufficiently  large,  else  not  repeated  sufficiently 
often  and  continued  sufficiently  long  to  completely  destroy  all 
the  spirochaetae  pallida,  particularly  those  in  avascular  foci — as 
nerve  tissue,  oi'  in  oilier  foci  or  recesses  difficult  of  access — as  the 
cerebrospinal  fluid.  Wiien  properly  given  we  may  safely  acquit 
salvarsan  of  producing  neurotropic  lesions,  as  "neurorecidives, " 
but  we  cannot  emphasize  too  strongly  that  its  efficiency  in  prevent- 
ing and  curing  such  syphilitic  lesions  depends  upon  its  timelj'  and 
intelligent  administration,  controlled  by  repeated  examinations 
not  only  of  the  blood  but  of  the  cerebrospinal  fluid. 

Eeport  of  Cases. 

The  appended  ease  reports  are  fairly  typical  of  the  acoustic 
clinical  manifestations  and  focal  reactions  occurring  in  syphilitic 
cases,  particularly  tliose  that  have  been  neglected  or  been  ineffi- 
cnently  treated. 

Case  1.  Mr.  T.  E.  B.,  Aet.  31,  was  referred  November  10th,  1915,  on 
account  of  almost  total  deafness.  The  following  histor.y  was  elicited. 
He  noticed  chancre  July  1st,  1914.  His  local  doctor  gave  him  pills, 
perhaps  protiodide  mercury,  for  about  one  month.  Following  this  he 
had  mercury  injections  twice  a  week  until  May  1st,  1915.  In  the 
meantime  he  had  two  injections  of  salvarsan,  the  first  late  in  November 
1914  and  the  second  late  in  January  191.T.  First  Wassermann  was 
made  in  February  1915  during  treatment  which,  of  course,  proved  nega- 
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live.  All  treatment  was  susiiended  May  Ifith,  1915.  June  30th,  1915 
he  suffered  a  left  facial  paralysis  and  total  deafness  on  that  side.  At 
that  time  he  was  very  dizzy,  had  difficulty  in  walking  and  was  compelled 
to  keep  his  head  straight  forward  to  avoid  falling.  In  two  or  three 
weeks  the  facial  had  about  cleared  up,  the  dizziness  disappeared  and  the 
disturbed  equilibrium  readjusted  itself.  July  lath  he  suffered  total  loss 
of  hearing  in  the  right  ear.  From  this  date  he  resumed  treatment  with 
mercury  bichloride  grs.  1/10  t.  i.  d.  in  coml)ination  with  Kali  lodid 
beginning  with  grs.  V  and  increasing  doses  up  to  grs.  XL  t.  i.  d.  Tliiis 
was  continued  until  I  saw  him  November   10th,   1915. 

Functional  ear  tests  at  that  date  revealed  the  following  acoustic  and 
static  conditions.  With  noise  apparatus  in  right  ear — total  deafness  in 
left.  The  low  note  for  fork  in  right  ear  was  small  e  (2)  and  the  high 
note  was  5.9  Galton.  There  was  no  spontaneous  nystagmus.  Turning 
ten  times  to  left,  with  head  inclined  forward  GO^ ,  produced  rotatory 
nystagmus  to  left  for  15  seconds.  The  caloric  tests  proved  negative  to 
heat  of  118°  F.  Cold  in  the  right  ear  produced  violent  nystagmus  to 
the  left  of  1  minute  and  50  seconds  duration;  and  cold  in  the  left  ear 
produced  nystagmus  to  right  for  1  minute  and  3  seconds. 

Further  treatment  of  this  case  liy  a  competent  syphilographer,  though 
strenuous,  was  unsuccessful,  only  a  slight  improvement  in  the  hearing 
was  effected  and  this  but  temporary.  _ 

This  case  clearly  illustrates  the  ill  effects  of  delayed  and  inefficient 
treatment  and  the  nonresponsibility  of  salvarsan  in  causing  the  neuro- 
recidives.  It  was  five  months  after  the  initial  lesion  before  the  first 
salvarsan  injection  and  seven  months  before  the  second.  It  was  five 
mouths  after  the  second  salvarsan  l)efore  the  occurrence  of  the  focal 
lesions  in  the  seventh  aiid  eighth  nerves  on  the  left.  The  focal  lesions 
in  the  right  ear  followed  two  weeks  later.  In  fact  all  treatment  had 
been  suspended  six  weeks  prior  to  the  focal  ear  lesions.  As  salvarsan 
is  rapidly  eliminated  fi'om  the  system  it  could  in  no  wise  be  responsiljle, 
directly  or  indirectly,  for  the  focal  ear  lesions  in  this  case.  In  fact  had 
salvarsan  been  given  promptly  in  adequate  dosage  I  am  satisfied  his  ear 
lesions  would  never  have  occurred. 

Ciixi'  !.  This  case  is  cited  to  illustrate  the  significance  of  shortened 
bone  conduction  as  a  reliable  diagnostic  sign  of  sy))liilis.  Miss  M.  B., 
aet.  23,  a  stenographer,  was  referred  December  22,  1915,  on  account  of 
an  anterior  sublu.xation  of  the  septal  cartilage  obstructing  nasal  breath- 
ing on  the  left.  She  said  she  had  been  trouliled  with  catarrh  as  long  as 
she  could  rememlier  and  for  some  time  had  noticed  some  stuffiness  in 
ears.  It  occurred  to  me  that  the  latter  symptoms  were  due  indirectly  to 
the  nasal  obstruction  and  that  the  correction  of  this  would  relieve  the 
middle  ear  complication.  However  this  hoiied  for  result  did  not  occur. 
A  careful  functional  test  revealed  to  my  surprise  a  marked  reduction  in 

the  bone  condition 18  seconds  in  the  right  and   14  seconds  in  the 

left,  notwithstanding  the  mild  middle  ear  catarrh.  This  aroused  my 
suspicion  of  syphilis  and  I  went  into  her  family  history.  Father  died 
aet.  6  8  from  apoplexy;  mother  died  aet.  5  2  with  cancer,  l)\it  had  suf- 
fered a  right  facial  paralysis  three  years  before  her  death.  She  has  two 
brothers,  both  healthy;  one  younger  sister,  aet.  19,  who  has  a  goitre. 
Her  personal   history,   as  regards  syphilis,   according  to   patient's  state- 
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ment,  negative.  Stated  she  had  a  left  facial  paralysis  two  and  a  half 
years  ago  and  for  three  days  preceding  the  facial  paralysis  she  had 
twitching  of  the  facial  muscles  on  the  left,  was  dizzy  and  had  difficulty 
in  walking.  Following  the  facial  iiaralysis  she  stated  she  had  about  a 
week's  treatment  with  a  "salty  solution,"  and  this  with  massage  cleared 
up  the  paralysis  in  about  six  weeks.  She  complains  of  extreme  fatigue 
and  for  the  past  six  or  seven  years  has  been  troubled  with  somnolence — 
nodding  sometimes  she  says  while  taking  dictation.  Her  general  ap- 
pearance is  good.  However,  on  the  strength  of  the  shortened  bone  con- 
duction, in  spite  of  the  middle  ear  catarrh,  taken  in  connection  with  the 
left  facial  and  her  somnolence  induced  me  to  refer  her  for  a  Wasser- 
niann,  which,  to  my  surprise,  proved  3  plus.  The  diagnosis  of  syphilis 
was  returned. 

Other  reports  coiiUl  he  cited  from  my  r;tse  books,  lint  these  are 
sutficiont  to  illnstrHti'  the  chiims  of  the  text. 
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DISCUSSION. 


Dr.  Artliiu-  15.  Duel,  New  York  City,  said:  "It  is  impossible  to  ade- 
quately discuss  so  vast  a  subject  In  so  short  a  time.  I  should  feel  that 
it  had  not  been  properly  presented  unless  I  brought  out  the  essential 
points  of  several  monographs  giving  the  results  of  the  work  done  by 
Swift  and  Ellis  at  the  Rockefeller  Institute. 

"Some  years  ago  the  rapid  succession  of  three  or  four  cases  showing 
intense  manifestations  of  syphilis  involving  the  eighth  nerve,  and  in 
some  cases  other  cranial  nerves,  early  in  the  secondary  stage,  following 
the  use  of  salvarsan,  led  me  to  look  up  the  literature  of  the  subject. 
It  was  just  at  the  time  when  the  enthusiastic  use  of  salvarsan  every- 
v.'here  had  stimulated  closer  observations  of  all  syphilitic  manifestations. 

"Although  the  subject  of  cereljral  syphilis  had  engaged  the  attention 
oi  many  oljservers  in  Italy,  Germany,  France,  England,  and  America, 
even  as  far  back  as  1650,  it  was  only  since  salvarsan  had  been  ex- 
ploited that  it  had  been  vigorously  discussed.  This  was  partly  due  to 
the  serious  consideration  of  the  question  whether  or  not  the  adminis- 
tration of  salvarsan  was  the  real  cause  of  some  of  the  cranial  manifes- 
tations, rather  than  the  syphilis.  Various  discussion  pro  and  con,  by 
Benario.  Ehrlich,  and  score  of  others,  has  stimulated  a  very  careful 
observation  of  the  cases  and  has  led  to  a  much  better  position  regarding 
the  diagnosis  and  treatment  of  all  syphilis. 
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"Perhaiis  the  most  important  result,  so  far  as  otologists  are  con- 
cerned, has  lieen  the  definite  emphasis  of  one  point,  i.  e.,  that  syphilitic 
signs  in  the  eighth  nerve,  as  in  any  other  cranial  nerve,  really  mean 
cerebrospinal  syphilis, — a  most  dangerous  form;  a  most  difficult  form  to 
eradicate:  and,  one  requiring  the  most  skilful  laboratory  examinations 
at  frequent  intervals,  accompanied  by  the  most  careful  management  in 
its  treatment. 

"For  instance,  it  has  lieen  very  definitely  shown  that  tliese  local  foci 
in  the  brain  (involving  any  of  the  cranial  nerves)  may  become  latent, 
as  a  result  of  inadequate  dosage,  and  only  manifest  themselves  after 
considerable  periods.  The  presence  of  these  isolated  areas  can  lie  dem- 
onstrated by  adequate  laboratory  examinations,  and  the  proper  treat- 
ment of  them  may  save  most  important  functions,  even  the  life  of  the 
patient. 

"It  follows,  then,  that  the  discovery  by  us  of  these  early  lesions  in 
the  auditory  apparatus  should  not  be  followed  by  casual  or  inadequate 
therapeutic  measures. 

"We  owe  to  our  patients — and  to  our  reputations — either  to  acquaint 
ourselves  with  the  very  latest  work  in  diagnosis  and  treatment,  with 
control  tests  to  discover  if  the  disease  is  eradicated, — or  to  send  them 
to  experts  who  will  do  so. 

"Ellis  and  Swift,  at  the  Rockefeller  Institute,  have  done  some  most 
exact  work  on  the  subject.  The  evidence  of  their  investigations  would 
seem  to  show,  that,  for  a  disease  which  is  responsiljle  for  so  much  human 
suffering  and  death,  and  for  which  we  have  perfectly  definite  specific 
treatment,  the  majority  of  cases  are  treated  in  a  most  inadequate  and 
really  hap-hazard  way.  Doulitless  most  of  .vou  are  familiar  with  their 
published  monographs,  but  if  not,  I  do  not  think  I  am  going  too  far  to 
say  that  you  are  unfair  to  both  yourself  and  your  patient,  when  you 
treat  an  otitic  syphilitic  manifestation  without  having  acquainted  your- 
self with  their  methods  of  examination  and  treatment.  They  are  not 
too  difficult  for  anyone  to  adoiit,  and  the  satisfaction  of  knowing  we 
have  done  all  in  our  power  to  relieve  such  an  infection  should  stimulate 
us  to  familiarize  ourselves  with  the  technic,  or  to  refer  our  cases  to 
those  who  have  done  so. 

"I  append  the  titles  of  the  published  monogi'aphs  of  these  investiga- 
tors.*" 

Dr.  Xorval  H.  I'ierce,  Chicago,  111.,  said  the  diagnosis  of  sy!)hilis  of 
the  auditory  apparatus  should  not  cease  with  the  tuning-fork  examina- 
tion, itln  every  case  giving  the  picture  of  syphilis  of  the  auditor.\' 
apparatus,  with  or  without  a  history  of  chancre,  the  cerebrospinal  fluid 
should  be  examined.  With  or  without  negative  or  jjositive  Wassermann 
fioni  the  blood,  the  cerebrospinal  tiuid  should  be  subjected  to  the 
Wassermann  test.  It  was  a  good  practice  to  give  lilieral  doses  of  salvar- 
san  in  all  suspected  cases,  lieginning,  of  course,  with  a  minimal  dose. 
Ir.  the  Illinois  Eye  and  Ear  Infirmary,  with  or  without  a  history  of 
syphilitic  infection,  with  negative  Rinne,  both  air  and  bone  conduction 
being  diminished,  with  lowering  of  the  tone-limit,  without  the  history 
ol  any  disease  which  usually  produces  degenerative  neuritis,  a  series  of 
patients  were  subjected  to  the  examination  of  the  cerebrospinal  fluid. 
The  majority  showed  positive  Wassermann  when  the  cerebrosi)inal  fluid 
was  examined./^  Salvarsan  had  not  greatly  changed  the  prognosis  over 

*Ellis,  Arthur  W.  M. — "Serondarv  Svpliilitic  Meningitis."  Jour.  Am. 
Mi'il.    Ai--soc..    1H12,    IjIX,    126.1-1267. 

Swift.  Homer  F..  and  Elli.s.  A.  W.  M. — (1)  "Tlie  Intensive  Trt-atment  of 
Syphilis."  .Jour.  Am.  Med.  Assoc.  EIX.  1251-12.';4:  (2)  "The  Cerebrospinal 
Fluid  in  Syphilis."  .lour,  of  Expi-rimental  Medicine.  1913.  XVIH,  No.  2;  (3) 
"The  Treatment  of  Syphilitic  Affection.s  of  the  Central  Nervous  System 
with  Especial  liefei-ence  to  the  Use  of  Intraspinous  Injections."  Archives  of 
Internal  Medicine.  1913,  Vol.  12.  331-3-15:  '■»)  "Involvement  of  the  Eiglith 
Nerve  in  Syphilis  of  the  Central  Nervous  System."  Jour.  Am.  Med.  Assoc, 
1915.    LXI  V.    1  171-1477. 

Swift.  Ilonipi-  F. — "Intraspinal  Therapv  in  Svphilis  of  the  Cent?-al  Nerv- 
ous  System."      Jour.   Am.   Med.   Assoc,   LXV,    209-314. 
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I  ha!  given  by  the  older  methods.  It  depended  entirel.v  upon  the  process 
which  produced  the  auditory  symptoms — whether  it  was  merely  a 
hyperemia  at  the  beginning  of  the  infection,  or  a  degeneration  of  the 
axis  cylinder  of  the  nerve, — and  the  time  at  which  the  treatment  was 
begun.  The  prognosis,  in  other  words,  was  In  direct  ratio  to  the  time 
of  the  on-set  and  the  beginning  of  the  treatment.  He  had  yet  to  see 
an  old  case,  with  considerable  degeneration,  make  material  improvement 
either  with  salvarsan  or  with  mercury.  In  early  cases,  where  the 
degeneration  was  slight,  and  where  interference  with  audition  was 
siight,  a  great  deal  could  be  accomplished  with  salvarsan  or  mercury. 
He  had  seen  liut  one  case  in  which  the  auditory  symptoms  were  made 
worse  by  the  use  of  salvarsan.      Another  dose  had  been  beneficial. 

Dr.  George  \V.  Mackenzie,  Philadelphia,  Pa.,  referring  to  the  question 
of  shortened  l)one  conduction  associated  with  a  relatively  normal  air 
conduction  found  by  Dr.  Davis  as  an  early  sign  of  syphilis,  said  in  his 
experience  the  bone  conduction  is  never  shortened  without  a  propor- 
tionate amount  of  shortening  of  the  air  conduction.  As  pointed  out 
by  Dr.  Davis,  some  authors  had  found  the  Rinne  positive  and  others 
haa  found  it  negative.  The  answer  to  this  apparent  contradiction  in 
findings  was  due  to  the  fact  that  those  who  found  the  Rinne  positive 
were  examining  cases  of  mild  grade  nerve  deafness,  with  bilateral  in- 
volvement, while  those  who  found  the  Rinne  negative  were  examining 
cases  of  more  pronounced  deafness  or  unilateral  cases,  or  cases  with 
unequal  intensity  of  deafness  on  the  two  sides. 

In  a  case  of  unilateral  inner  ear  or  nerve  deafness  the  typical  findings 
showed  a  positive  Rinne  when  the  deafness  was  of  slight  or  moderate 
degree.  Eventually  if  the  process  increased  to  total  deafness  the  Rinne 
became  negative:  that  is,  no  air  conduction  and  a  tolerable  degree  of 
bone  conduction.  This  bone  conduction,  however,  was  not  present  be- 
cause of  any  real  hearing  in  the  affected  ear,  Init  was  due  to  a  cross 
conduction  from  the  opposite  side.  The  more  intelligent  patient  recog- 
nized that  though  he  appeared  to  hear  the  fork  over  the  affected  ear. 
he  referred  the  sound  to  the  unaffected  ear.  So  that  in  this  way  from 
the  normally  i)Ositive  Rinne  (with  air  and  bone  both  shortened  I  that 
was  typical  of  slight  degrees  of  involvement  up  to-the  complete  deafness 
with  negative  Rinne,  all  varieties  of  Rinne  might  be  found. 

In  the  case  of  bilateral  involvement  of  inner  ear  or  nerve  of  equal 
intensity,  the  Rinne  remained  positive  on  the  two  sides  throughout, 
except  in  the  ease  of  complete  bilateral  deafness,  when  it  was  neither 
positive  uor  negative. 

In  liilateral  deafness  the  long  bone  conduction  was  more  pronounced 
than  in  unilateral  deafness,  and  though  there  was  always  some  borrowed 
lione  conduction  from  the  opposite  side,  there  was  less  to  borrow  in 
bilateral  eases. 

Tinnitus  could  be  jiresent  in  a  case  of  total  nerve  deafness  of  syphilitic 
or  other  origin.  Such  cases  he  had  seen  and  reported.  This  was  to  be 
explained  by  the  presence  of  a  destructive  lesion  in  the  inner  ear  asso- 
ciated with  an  irritative  lesion  in  the  nerve. 

He  emphasized  the  importance  of  the  Galvanic  test  in  the  study  and 
c'iagnosis  of  inner  ear  and  nerve  deafness.  It  was  the  only  available 
method  of  differentiating  Ijetween  cases  of  the  inner  ear  and  the  eighth 
nerve:  besides,  it  was  a  valualile  test  for  determining  whether  the 
pathologic  process  was  taking  a  favorable  or  an  unfavorable  tiirn  by 
comparing  the  findings  from  time  to  time.  It  had  the  added  advantage 
of  being  a  therapeutic  agent. 


A  CONTRIBUTION  TO.  THE  BACTERIOLOGY  OF  THE 
SO-CALLED  COCCOBACILLUS  FETIDUS  OZEN.E  (PEREZ). 
WITH  ADDITIONAL  NOTES  ON  THE  TREATMENT  OP 
CLINICAL  OZENA  BY  MEANS  OP  POLYVALENT 
VACCINES  MADE  FROM  THE  SAME  ORGANISM. 

By  HENRY    HOllN,   M.    1)..   and   ERNST  ALBRECHT   VICTORS,    M.    D., 
San   Francisco,   Cal. 

GENERAL  INTRODUCTION. 

At  the  sixty-sixth  annual  session  of  the  American  JMedieal 
Association,  held  in  San  Francisco,  June,  1915,  one  of  lis  (Horn) 
presented  a  i)reliiiiinary  report  on  "Tiie  Etiology  and  Treatment 
of  Ozena.  ""'^ 

The  work  up  to  lliis  time  iiad  been  dour  at  tlic:'  laboratories  of 
Stanford  Uniwrsity  and  tbe  St.  Francis  Hospital.  Some  months 
later,  Dr.  Ernst  \'ictiirs,  dirertur  of  laboi-atoi-ies,  San  Francisco 
Polyclinic  and  Postgraduate  College,  was  inxited  to  join  in  tlie 
investigation,  and  tbe  following  study  is  tbe  result  of  work  done 
in  his  private  ialioratory.  We  take  this  opportunity  of  thanking 
Stanford  I'niversity  and  tiie  University  of  California  for  the 
generons  way  in  which  tiicy  have  placed  at  our  disposal  all  of  the 
ozena  material  oT  tbese  two  institutions;  and  to  the  many  physi- 
cians in  various  parts  of  tile  United  States  who  have  sent  material 
or  referred  <';ises  tn  us  for  oliservation  and  treatment. 

We  believe  tliat  Ibc  <'oiitention  of  Perez,'''"  made  thirteen  years 
ago,  that  the  coccobacillus  fetidns  ozeniu  is  the  true  and  only  cause 
of  ozena,  has  not  been  successfully  controverted.  Our  bacterio- 
logic  work  lias  consisted  in  the  more  exact  study  of  the  morpho- 
logic characteristics  of  this  organism;  and  an  endeavor  to  co- 
relate  it  with  tbe  barillus  bronchise|)ti(:us.  Its  assumed  close  re- 
lationship to  tbe  Frieclbiiider  group  seems  by  our  work  to  be  fully 
settled  ill  tlu'  negative  We  believe  that  it  has  absolutely  nothing 
to  do  morphologically  with  the  bacillus  of  Abel  or  other  members 
of  the  Friedlander  family.  That  these  two  oi'ganisms  exist  side 
by  side  in  the  nose,  tlieri'  is  no  ipiestion.  In  fact,  one  can  ob- 
serve a  t.vpical  Perez  barillus  and  the  t\  piral  bacillus  of  .\bel  and 
Liiwenberg  on  the  same  slide;  and  we  luive  often  noted  that  as  the 
case  improved  clinically,  the  Friedlander  group  takes  the  place  of 
Perez  bacillus  and  seems  the  last  to  clear  np.     Since  the  pnblica- 
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tion  of  our  preliminary  report  but  one  article  has  appeared  which 
has  added  any  new  light  to  tlic  sulijert.  The  article  by  Burck- 
liardt  and  Oppikofer'""  advances  a  theory  which  Ave  were  able  to 
ilisprove  many  months  ago — viz..  that  the  Perez  bacillus  was  close- 
ly related  to  the  Friedlander  group.  These  investigations  were 
almost  on  the  verge  of  what  we  consider  the  crux  of  our  jiresent 
paper  when  they  casually  mentioned  in  a  footnote  that  one  strain 
of  the  Perez  bacillus  furnished  them  by  Ilofer  was  motile.  This 
interesting  observation  they  credited  to  a  contamination.  The 
fact  of  the  motility  of  this  organism  is  now  proved  beyond  (|ues- 
tion,  Kvcry  strain  of  the  Perez  l)acillHs.  twciitx-ninc  cases,  shows 
distinct  motility,  ami  tlagelhe  can  be  easils'  stained  in  all  cases. 
The  positive  comj)lement  fixation  reactions  with  strains  of  the 
bacillus  bronchisei)ticus,  isolated  by  Prof.  Carl  lleyers.  Univer- 
sity of  California,  puts  it  indisputably  into  the  class  with  these 
organisms. 

The  work  of  Torrey  and  Raiie'"'^  satisfactorily  proved  the  cause 
of  distemiier  in  dogs,  and  has  been  acct^pted  without  (juestion  by 
us  as  a  basis  for  our  investigation.  It  has  been  fre(|uently  sug- 
gested, and  carefully  woi'ked  by  Peri'z.'^''  that  the  infection  in 
ozena  probalil.\-  (H-iginates  from  the  handling  of  dogs,  llofer'-'"' 
has  added  to  his  polyvalent  vaccim-  a  culture  from  the  nose  of 
hcaltln  dogs,  although,  as  far  as  a  study  of  the  literature  goes,  he 
does  not  specitically  mention  the  bacillus  bronchisepticus.  nor  re- 
fer to  the  work  of  Torrey  and  Rahe.  We  are  now  engaged  in  a 
more  extensive  study  of  this  phase  of  the  subject,  but  our  results 
are  not  ready  for  publication. 

A  review  of  the  work  of  Perez,  the  investigators  who  followed 
him.  and  the  more  recent  woi-k  of  Hofcr.  need  not  be  re|ieated 
here,  a  resume  in  English  by  Guggenheim.'"'  and  our  own  pre- 
liniiiiai-y  report."'*  and  tile  article  by  Hurckhardt  and  ()i)]iikofer''''''' 
in  (Jernian.  fully  cover  this  phase  of  the  sul).iect. 

It  might  be  interesting  to  restate  the  questions  which  were 
asked  in  our  preliminary  rejiort  and  see  whether,  in  the  light 
of  our  present  work,  the  qtiestions  have  been  answered. 

We  are  extremely  sorry  for  the  pessimistic  and  somewhat  sus- 
picious tone  which  jiervaded  our  former  ptdilication.  and  which 
unfortunately  was  shared  by  others  who  saw  the  work  in  \'icnna. 
for  our  recent  woi'k  has  convini'ed  us  tluit  the  solution  of  the 
etiology  of  ozena  is  almost  at  hand,  and  that  very  satisfactory 
results  can  be  hoped  foi-  in  the  treatment  of  this  disease  by  mc-ins 
of  vaccine. 
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1.  "Is  the  Perez  bacillus  the  true  cause  of  ozeua'''  As  stated 
elsewhere,  taking  into  consideration  our  own  additions  to  the 
morphology  of  this  organism,  we  consider  this  question  has  as 
yet  not  been  disproved. 

2.  "Has  not  the  undoubted  cure  of  certain  eases  with  vaccins 
made  from  the  Perez  organism  and  the  undoubted  failure  to  cure 
in  other  cases,  clinically  similar,  weakened  our  concept  of  the 
clinical  entity  of  clinical  ozena?"  We  believe  that  for  the  present 
it  is  convenient  to  divide  clinical  ozeua  into  a  Friedlauder  group 
and  a  Perez  group,  according  to  the  bacteriologic  tindiugs,  until 
such  a  time  as  we  can  more  accurately  determine  what  clinical  re- 
lation the  Friedlander  group  bears  to  the  coccobacillus,  or  what 
its  role  is  in  the  etiology  of  the  disease.  Our  detailed  statement 
of  this  problem  in  the  bacteriologic  part  of  the  paper,  shows  that 
we  believe  that  ozena  is  in  reality  a  clinical  entity. 

3.  '"Is  it  not  possible  that  cases  of  ozena,  clinically  identical, 
may  be  cured  by  several  different  vaccines?"  When  this  ques- 
tion was  asked,  we  had  in  mind  the  improvement  which  some 
cases  seemed  to  show  after  the  administration  of  stock  mixed 
va'ecin  containing  staphylococci,  streptococci,  micrococcus  catarrh- 
alis,  etc.  Our  recent  work  has  convinced  us  that  these  saphro- 
phytes  clear  up  as  readily  with  the  pure  Perez  vaccine  as  they  did 
with  the  old  mixed  stock  vaccines. 

4.  The  last  question  as  to  whether  we  have  been  able  to  pro- 
duce a  successful  vaccine  we  can  answer  decidedly  in  the  affirma- 
tive. A  study  of  our  case  histories  would  seem  to  substantiate  this 
contention.  We  attribute  our  apparent  failures,  spoken  of  in  the 
latter  part  of  the  preliminary  report,  to  be  due  to  the  fact  that  we 
had  not.  up  to  that  time,  prepared  a  proper  vaccine. 

.AXALY'SKS  OF  THE   CASE  HISTORIES. 

As  will  be  seen  by  reference  to  Charts  1  to  4,  seventy-one  cases 
have  been  studied.  Chart  1  shows  that  in  fifteen  cases  of  simple 
atrophic  rhinitis,  neither  the  Perez  bacillus  nor  the  bacillus  of 
Abel  was  once  found  This  simply  goes  to  show  that  these  two 
organisms  are  not  present  in  this  type  of  ease,  nor  are  crusts  and 
odor  usually  present,  and  also  shows  that  the  bacillus  is  never 
found  in  the  normal  nose.  This  last  point  has  also  been  continued  in 
a  large  series  of  routine  laboratorv  examinations,  tlie  details  of 
which  are  not  given  here,  and  although  the  Abel  type  is  never 
present,  other  members  of  the  Friedlander  grouji  are  frequentl.v 
found  in  accessoi'v  sinus  and  other  infections. 
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This  leaves  foi-t\'  eases  (Charts  2,  3  and  4)  in  whieii  ,i  dia^j- 
nosis  of  elinieal  ozena  was  made,  either  by  ourselves  or  l)y  others. 
We  think  a  .a^od  deal  nf  reliance  ean  lie  jilaeed  on  these  elinieal 
diagnoses,  as  they  were  all  either  examined  by  us,  sent  from  the 
Universit.y  clinics,  or  the  histories  acconipanyinj^-  tlie  cases  were 
oonelusive.  In  twent.v-eijiht  of  tliese  forts-eight  eases  the  I'erez 
organism  was  shown  to  he  jiresent,  or  fifty-eight  per  cent.  'I'he 
best  previous  results,  given  by  Ilofer  and  others,  have  lieen  about 
thirty  i)er  cent.,  ])ossibly  indicating  an  iiii|-i'ovement  in  our  metl'.ods 
of  isolation. 

A  most  iniiioiiaiit  fact  si'cms  to  iis  to  he  that  in  the  I'einainiiig 
Forty-two  pel-  ci'Ut.  of  the  cases  only  the  Abel  bacillus  oi'  iiicinher's 
of  the  Friedlaiidcr  gronji  were  found.  In  other  words,  in  ever\- 
ease  where  a  clinical  diagiM)sis  of  ozena  was  madi\  we  haxe  been 
able  to  deinonsti'ate  one  or  the  other  of  thesi'  t\\'o  groups  as  tlu' 
lU'edominating  organisms. 

These  findings  were  not  jdways  obtained  at  the  first  liaetei'io- 
bigic  examination.  Often  as  many  as  fifteen  examinations  would 
he  necessai'y  l:i  fore  we  conkl  convince  ourselves  of  the  jireseiiee 
of  the  Perez  organism.  In  one  case  (.M.  II.,  Chart  2)  the  baeilhis 
li\'oc>'ancus  was  found  in  pure  culture  nine  times:  but  finally,  b\' 
\'ari(Mis  methods  of  cnitixat inn.  wc  were  able  to  demonstrate  the 
I'erez    bacillus. 

In  fact,  \w  ha\-c  about  conu'  to  the  conclusion  that  in  every 
ease  of  true  clinical  ozena,  one  of  these  two  organisms  or  both 
of  them  nnist  he  f(.iun<l.  otherwise  the  technie  is  at  fault.  We  are 
ini-liued  to  the  lieliid'  that  investigations  now  being  made  will  en- 
able us  to  explain  why  the  Perez  organism  cannot  be  demon- 
strated in  c\-ery  case,  and  that  furtlicr  improvcmi-nt  of  technie 
will  increase  the  pi'op-ortion  of  the  Perez  to  tlie  Friedlander  group. 

Il  will  be  noted  that  in  the  thirty-two  eases  given  in  Chart  2, 
four  are  gixcn  as  stai>hyloc<icci.  In  these  eases  the  ernsts  were 
sent  fi'oni  distant  points,  sui'h  as  South  Dakota.  Idaho,  etc..  and 
Were  from  three  to  six  d;iys  in  the  mail.  The  ai)pe<n'ance  of  the 
ci'usts  was  typical  of  ozena,  but  a  strong  overpowering  stench  of 
sul|  hurated  hydrogen  was  pi'esent.  showing  that  contamination 
had  taken  place,  and  giving  the  (irobable  reason  for  onr  inability 
to  demonstrate  the  Perez  bacillus. 

AGl';    AND    NATION.VT^ITV. 

The  ages  rangi'  from  nine  to  fifty  years,  showing  that  our  c;ises 
had  neither  to  do  with   the  very  young  nor  the  very  old.     Of  the 
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thirty-two  Perez  eases  (Chart  2)  sixteen  were  males,  fifteen  were 
females,  showing  the  proportion  to  he  ahout  equal.  Fifteen  of 
the  oases  were  Americans,  the  re.st  of  various  other  nationalities, 
showing  that  in  America  at  least  the  proportion  of  ozena  among 
the  native  born  is  almost  as  large  as  among  the  foreigners.  Tiw 
various  percentages  on  these  points  among  the  Friedlauder  ozenas 
(Chart  8l  is  ai)pi'(ixinuitely  the  same. 

(•ASES    OF    .'^YrHlLlTlC    OZV.SA. 

\n  interesting  sidelight  has  been  tlirown  on  the  matter  of 
syphilitic  ozena.  Through  the  kindness  of  the  Univei'sity  of  Cal- 
ifornia, eight  cases  of  active  syphilis,  where  the  clinical  diagnosis 
of  syphilitic  ozena  was  made,  were  referred  to  me  for  bacterio- 
logic  study.  In  three  of  these  eight  cases  the  Perez  bacillus  was 
found.  In  the  other  cases,  nuu-elx"  stapliylococi  i.  In  the  cases 
where  the  Perez  was  not  found,  the  crusts  and  odor,  although  not 
marked,  did  not  in  any  way  resemble  the  typical  odor  of  the  Perez 
organism.  We  cdiisider  that  the  odor  which  accompanies  these 
cases  is  usually  due  to  the  destructive  process  of  the  syphilis,  and 
not  to  a  specific  organism.  These  three  cases  only  go  to  prove 
that  a  true  ozena  can  co-exist  with  active  syphilis,  and.  as  far  as 
at  present  can  be  seen,  is  not  favorably  influenced  by  the  most 
vigorous  antisyphilitic  treatment.  The  fact  that  the  Perez  bacillus 
was  found  in  the  congenital,  tertiary,  and  active  secondary  stages 
shows  that  it  is  not  necessarily  confiiu-d  to  any  one  stage. 

Whether  the  depraved  state  of  the  mucous  membranes  found 
in  syphilis  and  tuberculosis  predispose  to  infection  with  the  Perez 
bacillus  is  a  point  now  under  study  and  will  lie  rei)orted  on  later. 

MiOTHOIiS  OF  E.XA.MIN.VTIO.V.^. 

Ill  order  to  get  a  proper  jiersjiective  of  the  good  done  l)y  the 
treatment,  the  suggestion,  whirh  has  been  made  by  previous  in- 
vestigators— viz..  to  allow  the  patients  to  continue  their  own  treat- 
ment at  home — has  ordinarily  been  followed  out.  If  the  patients 
were  in  the  habit  of  washing  the  nose  once  or  twice  a  day,  this  was 
ordered  continued  until  a  time  as  it  was  considered  unnecessary 
by  them. 

Inasmuch  as  the  majority  of  these  patients  have  lost  their  sense 
of  smell,  the  amount  of  odor  present  can  be  best  determined  by 
the  examiner.  Very  little  weight  is  given  to  the  statement  <if  the 
parents,  because  after  about  the  third  injection  the  odor  disap- 
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pears  to  sueh  an  extent  tliat  they  are  tniable  to  deteet  it  by 
ordinary  methods. 

In  a  marked  ease  of  ozena  the  odor  can  be  distinetly  per- 
ceived at  from  fonr  to  six  feet  and  even  more.  When  in  the 
charts  the  expression  "No  odor"  is  used,  it  means  that  it  is  neces- 
sary for  the  examiner  to  place  his  face  in  immediate  proximity  to 
that  of  the  patient,  and  if,  after  several' exhalations  through  the 
nose,  no  trace  of  odor  can  be  perceived,  the  case  is  considered 
odor  free.  If.  at  this  contact  examination,  a  very  slight  but  still 
perceptible  odor  is  present,  the  case  is  labeled  "Slight  odor.""  In 
the  nearly  cured  cases  it  is  necessary  to  repeat  this  experiment 
many  times,  moving  the  face  back  and  forth  in  front  of  the 
patient,  in  order  to  deteet  any  odor,  because  under  certain  condi- 
tions the  odor  is  not  perceived  for  several  minutes  or  until  five 
or  six  lireaths  have  been  exhaled  through  the  nose  by  the  patient. 

In  the  apparently  cured  ease-s  the  disagreeable  odor  is  abso- 
lutely gone.  The  breath  has  not  even  the  heavy  smell  which 
often  accompanies  chronic  catarrh,  but  is  more  the  character  of 
the  breath  of  young  and  healthy  infants.  It  is  necessary  to  note 
here  that  we  imagine  that  we  can  determine  a  slight  difference 
beween  the  odor  of  a  Friedlander  ozena  and  a  Perez  ozena.  The 
latter  has  a  peculiar,  sweetish,  nauseating,  lightish  odor ;  the  form- 
er, an  overpowering,  heav.y  stench.  We  doubt  whether  any  scien- 
tific value  can  be  placed  on  this  observation.  b\it  it  is  interesting 
in  the  light  of  future  work. 

It  seems  important  to  distinguish  between  a  bacteriologic  and  a 
clinical  cure.  As  yet,  except  in  but  one  or  two  eases,  M-e  have 
not  been  able  to  convince  ourselves  that  any  of  the  cases  are 
bactcriologically  cured.  In  some  of  the  cases  where  the  clinical 
improvement  has  been  greatest,  we  have  been  unable  to  find  the 
Perez  badillus.  In  other  cases,  after  the  Perez  bacillus  has  dis- 
appeared, the  Friedlander  bacillus  seems  to  have  taken  its  place. 

In  these  cases  which  have  been  several  months  without  treat- 
ment of  any  kind,  where  the  crusts  and  odor  have  entirely  dis- 
appeared, where  the  appetite  and  weight  have  increased,  and 
where  the  general  statements  of  the  patients  are  that  they  feel  im- 
mensely improved  and  relieved,  we  have  adopted,  for  the  sake  of 
convenience,  the  term  "clinically  cured."  Naturally,  these  cases 
will  be  kept  under  observation  for  a  period  of  at  least  a  year  be- 
fore any  more  definite  statement  can  be  made.  If  must  he  (Ustincfhj 
understood  that  we  have  never  claimed  a  case  as  finally  cund. 
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Because  of  the  expense  entailed,  the  Wassermaiiu  examination 
was  not  demanded  in  every  case.  This  subject  has  already  been 
very  thoroughly  gone  into  bj'  various  authors,  and  we  believe,  with 
them,  that  syphilis  play.s  absolutely  no  role  in  the  etiology  of 
ozena. 

No  extensive  discussion  will  be  entered  into  with  regard  to  th.> 
role  which  accessory  sinus  disease  plays  in  the  cause  of  ozena. 
Our  impression  is  that  in  practically  every  case  the  mucous  mem- 
branes of  the  antrum  and  sphenoid  are  infected  with  the  Pero/. 
organism.  We  have  been  able  to  prove  in  one  case  at  least  that 
a  pure  culture  could  be  obtained  from  the  antrum,  and  in  many 
cases  have  been  able  to  oI)taiu  the  Perez  bacillus  in  pure  culture 
from  the  mucous  membrane  of  the  sphenoid. 

That  the  entire  mucous  membrane  of  the  nose,  including  the  sub- 
mucous tissue,  and  all  of  the  acessory  sinuses  are  involved,  is  fur- 
ther substantiated  by  the  fact,  that  even  in  those  cases  where 
cultures  from  the  nasal  mucous  membrane  showed  only  the  various 
saprophytic  organism.s,  it  was  extremely  easy  to  get  the  Perez 
bacillus  in  ptire  culture  from  the  submucous  tissues  overlying  the 
turbinates. 

This  method  is  as  follows:  The  turbinate  was  first  cocainized, 
then  painted  with  pure  tincture  of  iodin.  A  heavy  needle,  attach- 
ed to  a  Luer  syringe,  was  punctured  through  the  iodin  area  and 
the  needle  withdrawn  and  a  bouillon  tube  was  inoculated.  The 
tube  always  remained  sterile  and  showed  that  no  bacteria  were 
carried  into  the  submucous  tissue  by  the  needle.  The  needle  was 
again  punctured  through  the  iodin  area,  the  point  moved  about, 
near  or  below  the  periosteum  of  the  turbinate,  until  a  slight 
hemorrhage  had  taken  place,  and  then  the  plunger  partially  with- 
drawn. The  few  drops  of  blood  were  placed  in  bouillon,  and 
usually,  in  the  genuine  ozena  cases  a  pure  culture  of  the  Perez 
bacillus  was  obtained.  These  experiments  were  repeated  on  both 
the  inferior  and  middle  turbinate.  We  have  not  proved  the  ex- 
tension to  the  septum  and  other  parts  of  the  nose,  but  we  have 
every  reason  to  believe  that  in  a  well  marked  case  it  is  to  be  found 
in  practically  all  of  the  mucous  membranes  of  the  nose  and  acces- 
sory sinuses.  It  would  seem  a  far  cry  to  attribute  to  the  accessory 
sinuses  a  primary  etiologic  role.  It  seems  to  us  far  more  logical 
to  assume  that  the  infection  is  an  extraneous  one,  and  spreads  by 
contiguity  from  the  mucous  membranes  of  the  septum  and  tur- 
binates. 
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Although  ill  this  series  of  cases,  because  of  insufficient  time, 
meageniess  of  tlie  material,  aiid  the  fact  that  Ave  did  not  wish 
to  complicate  the  picture  of  the  cure  by  anything  other  tiian 
straight  vaccine  therapy,  the  sinuses  were  not  drained,  yet  we 
feel,  that  in  order  to  produce  the  best  results,  it  is  absolutely 
essential,  in  all  cases,  to  drain  the  sinuses  whenever  there  is 
a  suspicion  of  trouble.  In  fact,  we  believe  that  it  would  be  a 
good  plan  in  every  case,  at  the  beginning  of  the  treatment,  to 
<lo  several  punctures  of  the  antrum  with  thorough  irrigation. 
If.  as  is  often  the  case,  on  account  of  the  atrophy  the  sphenoids 
can  be  entered,  it  would  be  advisable  to  thoroughly  wash  out 
these  cavities.  In  several  cases  where  the  odor  did  not  prop- 
erly disappear,  we  found  a  retention  of  pus  in  the  sphenoid  or 
antrum,  and  a  cleaning  out  of  the  same,  would  rapidly  result 
in  an  odor  free  nose. 

The  striking  results  which  we  have  obtained  by  vaccine  ther- 
apy in  ozena  is  unquestioned  (Chart  5),  and  having  now  estab- 
lished this  fact,  we  should  use  every  possible  acces.sory  aid  in  the 
elimination  of  pus  foci.  We  are  convinced  that  no  amount  of  vac- 
cine treatment  will  ever  cure  a  case  of  Perez  infection  in  the  re- 
tained pus  of  an  antrum  or  a  sphenoid. 

METHOD.S   OF    VACCIXE   ADMIX ISTRATION. 

We  have  found  that  to  obtain  the  best  results  it  is  necessary 
tn  work  out  the  proper  interval  of  dose  for  each  individual 
patient.  To  do  this  expeditiously,  we  begin  every  case  with 
200  million  initial  dose,  and  have  tiie  patient  report  in  forty- 
eight  hours.  If  no  symptoms  indicating  reaction  are  reported, 
we  give  400  million,  and  have  the  patient  report  again  in  forty- 
eight  hours.  If  there  are  no  symptoms  of  reaction,  we  give  800 
million,  and  continue  to  have  the  patient  report  every  forty- 
eight  hours,  doubling  the  dose  (every  forty-eight  hours)  until 
the  patient  reports  definite  symptoms  of  reaction  (headache,  gen- 
eral malaise,  poor  appetite,  temperature  and  occasionally  nausea.) 
The  dose  causing  this  reaction  we  consider  the  minimum  thera- 
peutic dose.  Usually  by  the  time  the  close  is  800  million  the 
patient  reports  reaction  symptoms.  At  each  injection  we  then 
have  the  patient  report  in  seventy-two  hours,  when  we  give  the 
next  dose.  We  increase  the  minimum  therapeutic  dose  by  200  or 
400  million,  according  to  the  s.vmptoms  reported  bj'  the  patient. 
The  symptoms  indicating  non-increase  of  dosage  or  extension  of 
the  seventv-two-hour  interval   to  ninetv-six  hours  or  more,  are 
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fatigue,  depression,  loss  of  appetite,  subnormal  temperature,  and 
failure  of  pulse  to  return  to  rate  at  time  of  previou.s  injection. 
We  believe  the  three  and  four  day  interval  will  be  found  to  give 
better  results.  Improvement  .should  be  unquestionable  after  the 
fourth  dose  following  the  dose  producing  reaction,  and  the  first 
course  of  in.jectious  should  number  about  twenty,  at  the  above 
(three  or  four-day)  interval. 

In  our  experimental  work  we  have  used  many  different  com- 
binations of  polyvalent  Perez  vaccines.  It  was  only  toward  the 
last  of  our  work  that  we  were  enabled  by  means  of  agglu- 
tination experiments  to  produce  vaccines  which  are  fairly  sat- 
isfactory. In  the  last  series  we  have  used  only  vaccines  whose 
potency  has  been  increased  by  pa.ssage  through  animals.  We 
have  a  plan  in  our  new  experiments  for  greatly  increasing  the 
efficiency  of  the  stock  vaccine.  Hofer'  ■^'  speaks  of  his  bitter  dis- 
appointment in  finding  some  of  his  results  negative  because  of 
improperly  prepared  vaccine  and  we  feel  that  if  the  present  series 
of  ea.ses  could  have  been  treated  with  the  vaccine  Avhieh  we  are 
now  using,  our  oavu  results  would  have  been  far  more  satisfac- 
tory. For  these  reasons  some  of  the  apparent  contradictions 
are  explained,  and  some  of  the  long  series  of  injections  could 
have  been  greatly  shortened. 

The  dosage  of  four  to  five  billion  seems  unnecessarily  large, 
and  as  the  vaccine  becomes  more  potent  the  number  of  bac- 
teria per  cubic  centimeter  will  be  greatly  lessened.  Even  in 
small  children  we  have  never  seen  any  ill  effects  with  large 
doses,  and  we  must  strongly  urge  that  in  order  to  get  the  best 
results  the  dose  must  be  pushed  to  the  extreme  limit  of  re- 
action. It  is  remarkable  how  quickly  the  patients,  after  having 
one  severe  reaction,  become  almost  immune  to  subsequent  doses, 
no  matter  how  large. 

CASE    HISTORIES. 

Case  1. — J.  M.,  nine  years;  male;  Mexican. 

Family  History. — Mother  suffers  from  rhinitis  atrophica  fetida,  Perez 
type.      One  brother  same. 

Past  History. — Bothered  since  three  years  of  age.  Frontal  head- 
aches.    Marked  odor. 

Bacteriologic  Examination — Perez. 

Examination. — Marked  atrophic  rhinitis.  Greenish  crusts  anterior 
end  of  middle  turbinate.     Odor  not  particularly  marked. 

September  22.  1914.  Right  side  blocked  with  greenish  crusts.  Odor 
not  marked. 
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October  21,  1914.  Odor  extremely  offensive.  Crusts  abundant. 
Injection,  Sherman's  No.   3  6,  3   million. 

October  28,  1914.  Crusts  better.  Odor  better.  Injection,  6  million 
Sherman's  No.  36. 

December  5,  1914.  Crusts  decidedly  better.  Odor  marked.  Re- 
action slight. 

December  S,  1914.      Injection,  6  million  No.  36. 

December  19,  1914.      Odor  and  crusts  about  the  same  as  at  first. 

December  26,  1914.      Injection,  8  million  Xo.  36. 

January  9,  1915.      Injection,  7  million  Xo.  36. 

January  23,  191.5.  Following  last  injection  marked  local  reaction. 
Odor  much  improved.      Injection,  o  million  Xo.  3  6. 

January  3  0,  191.5.      Injection,  6  million  No.  36.      Some  improvement. 

April  10,  1915.  Crusts  somewhat  improved.  Odor  still  strong. 
Beginning  stock  Perez  vaccin  No.  1.      150  million. 

April  15,  1915.      Slight  local  reaction.     No  headache.      250  million. 

April  17,  1915.  Second  ij^y  following  last  injection,  odor  markedly 
increased.  Crusts  loosened  up.  Odor  entirely  disappeared.  No  crusts. 
Injection,  3  00  million. 

April  2  4,  1915.  Odor  still  present,  but  not  so  severe  as  formerly. 
Crusts  diminished.      Injection,  500  million. 

May  1,  1915.  Considerable  reaction  from  last  injection.  Crusts  very 
much  decreased.      No  odor.      Mother  marks  improvement. 

May  S,   1915.      No  crusts.      Xo  odor.      Injection,   500  million. 

May  15,  1915.  General  condition  somewhat  improved.  Injection, 
500  million. 

May  22,  1915.      Condition  much  better.      Injection,   1   billion. 

June   5,   1915.      General  condition   much   improved.      Odor   better. 

June  19,  1915.     No  crusts,     slight  odor. 

March  28,  1916.  Patient  has  been  away  nearly  a  year.  It  is  possible 
to  get  a  slight  suspicion  of  odor  if  the  child  breathes  directly  in  your 
face.  There  are  no  crusts  in  the  nose.  Mother  says  general  condition 
about  the  same.  Injection,  500  million  No.  6  stock  Perez.  Mother 
says  odor  is  decidedly  improved  since  first  treatment,  but  if  allowed  to 
go  without  washing,  odor  returns. 

March  29,  1816.  Decided  local  reaction.  Xose  not  washed  for 
twenty-four  hours.      Decided  odor. 

March  31,  1916.  Xo  crusts.  Xo  odor.  Injection,  1  billion  stock 
Xo.  6. 

April  5,  1916.  Slight  reaction.  Xo  crusts.  Xo  odor.  Injection, 
1  billion  stock  No.  6. 

April   8,   1916.      Injection,    1\^    billion.      No   crusts.      No   odor. 

Xotc. — This  was  one  of  the  early  cases  in  which  we  tried  stock  mixed 
vaccines  to  clear  up  the  saprophytes.  The  treatment  at  first  seemed  to 
benefit,  but  later  the  odor  and  crusts  returned.  When  the  Perez  was 
started,  April  15th,  it  was  noted  that  after  the  second  injection  the  odor 
became  decidedly  worse.  This  is  an  observation  which  we  have  made 
in  many  subsequent  cases.  Seven  injections  were  given,  when  the  case 
remained  away  nearly  a  year.     On  return  the  condition  was  markedly 
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improved  over  the  first  examination,  but  the  Perez  was  still  present. 
The  case  was  started  with  a  new  series  of  Perez  vaccins. 

Case  £. — H.  M.,  aged  eight  years;  male;  Mexican;  school-boy. 

Family  History. — Mother  suffers  from  rhinitis  atrophica  fetida. 
Perez  type.     One  brother  same. 

Past  History. — Nose  trouble  for  three  years.  Strong  odor  at  all 
times.     Crusts  worse  on  left  side. 

Bacteriologic  Examination.- — Perez. 

Examination. — Marked  atrophic  rhinitis.  .More  marked  on  left  than 
right.  Inferior  turliinate  almost  disappeared.  Left  nostril  completely 
blocked  with  greenish,  foul-smelling  crusts.  Odor  very  offensive.  No 
crusts  on  right  side. 

November  21,  1914,  to  January  29,  1915,  four  injections  of  Sherman's 
No.  36. 

April  13,  1915.  Injection  Perez  No.  1,  200  million.  Since  last  injec- 
tion of  No.  36,  crust  formation  is  about  the  same.      Odor  about  the  same. 

April  17,  1915.  Severe  reaction  from  injection.  Pale  and  nauseated. 
Absolutely  no  odor  or  secretion  in  the  nose.      No  crusts  or  pus. 

April  24,  1915.  Injection  stock,  30ii  million.  No  odor.  General 
condition  improved.      No  crusts. 

May  1,  1915.  Condition  of  the  nose  about  the  same.  No  odor. 
Strong  reaction.  Following  last  injection,  headache  for  two  days. 
Nausea  and  malaise. 

May  8,  1915.  Injection  stock,  250  million.  No  crusts  or  odor  in 
nose. 

May  15,  1915.  Injection  stock,  250  million.  No  reaction.  Nose  the 
same.     Kg.,  eighty-five  per  cent. 

May  22,  1915.  Condition  about  the  same.  Feeling  of  malaise  fol- 
lowing last  injection. 

June  5,   1915.      General  physical  condition   improved.      Odor  less. 

June  19,  1915.     No  crusts  or  odor  in  nose. 

March  28,  1916.  Injection,  stock  No.  6,  300  million.  Case  not  seen 
for  nearly  a  year.  Patient  has  been  very  well  since  last  examination. 
No  trouble  with  nose.  Mother  has  not  noticed  odor.  No  odor.  Left 
side  more  crusts. 

March  2  9,  1916.  Nose  not  washed  for  twenty-four  hours.  No  crusts. 
No  odor.     Decided  local  reaction  from  last  injection. 

March  31,  1916.  Injection  stock  No.  6,  1  billion.  No  crusts.  Slight 
odor. 

April  5,  1916.  Injection  stock  No.  6,  1  billion.  Severe  general  re- 
action from  last  injection.  Headache,  malaise  and  fever  lasting  forty- 
eight  hours. 

April  8,  1916.  Injection  stock  No.  6,  1  %  billion.  Slight  reaction 
from  last  injection.      No  crusts  or  odor. 

Xote. — The  same  observation  which  we  made  on  J.  M.,  his  brother, 
applies  here.  H.  M.  always  took  the  treatments  badly.  The  reactions 
were  very  severe,  keeping  him  in  bed  for  several  days  at  a  time.  The 
same  dose  on  his  brother,  but  one  year  older,  had  but  very  little  effect 
Case  still  under  treatment. 
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Case  3. — B.  N.,  aged  thirteen  years:  female:  American:  schoolgirl. 
First  examination,  July  2  6,    19ir>. 

Family  History. — Negative.  Sister  complains  of  odor.  Odor  very 
offensive  at  times.      Not  characteristic  at  time  of  examination. 

Past  History. — Has  had  odor  and  crusts  in  nose  for  years. 

Bacteriologic  Examination. — Perez. 

Examination. — Typical  ozena,  with  crusts  covering  inferior  turbinate, 
both  sides.  Middle  turbinate,  right,  more  atrophic  than  left.  Marked 
pharyngitis.  Process  extends  down  almost  to  larynx.  Larynx  not  in- 
volved.     Odor  marked. 

July  26,   1915.      Injection  stock  Perez,   7.50   million. 

August  6,  1915.  Injection,  1  billion.  Patient  says  odor  is  better. 
Xo  crusts.  Scanty  amount  of  secretion.  Absolutely  no  odor.  Slight 
general  and  local  reaction. 

August  16,  1915.      Injection,  500  million.      Crusts  smaller.      No  odor. 

August  21.  1915.  Injection  No.  3  6,  2  million.  No.  38,  3  million. 
Examination  of  crusts  gives  Friedlander.  Reaction  from  last  Perez 
vaccine  was  marked;    headache  and  fever.     Local  reaction. 

August  28,  1915.  Injection  No.  36,  S  million.  Increase  in  crusts. 
No  odor  or  headache.      Sister  noticed  odor  yesterday. 

August  20  1915.  Injection  Perez,  400  million.  Condition  in  nose 
much  improved.      No  odor.      Light  reaction. 

September  4,  1915.  Injection,  400  million.  Condition  about  the 
same  as  in  last  examination.      Crusts  much  easier  to  blow  out. 

September  13,  1915.  Injection,  500  million.  Considerable  crusts  in 
nose;  more  left  than  right.      No  odor. 

September  18,  1915.  Injection,  500  million.  Condition  much  im- 
proved.     No  odor  and  no  reaction. 

September  25,  1915.  Injection,  1  billion.  Slight  headache  following 
injection.  Feels  about  the  same  generally.  Absolutely  no  odor.  Mon- 
day following  last  injection,  noticed  a  decided  odor. 

October  2,  1915.  Injection,  1  billion.  Very  little  odor.  Crusts  very 
slight  and  easy  to  remove.      Right  sphenoid  opened. 

October  9,  1915.      Injection,  1  billion. 

October  IS,  1915.  Right  antrum  washed:  prolie  puncture.  Pus  very 
thick;  almost  impossible  to  wash  out. 

Xotc. — This  case  received  about  twelve  injections  of  the  earlier  vac- 
cines. The  child  was  very  stubborn,  hard  to  handle,  and  the  father  sus- 
picious of  the  vaccine  treatment.  The  parents  noted  the  improvement, 
which,  at  the  last  examination,  gave  slight  odor:  crusts  slight  and  easy 
to  remove.  The  patient  objected  to  the  treatment  to  the  right  antrum, 
and  did  not  return  for  further  injections. 

Case  J. — J.  P.,  aged  twenty  years;  female:  American. 

Family  History. — Negative. 

Past  History. — When  ten  years  of  age,  noticed  odor,  with  great 
amount  of  crusts.  Crusts  very  hard  to  remove.  Gradually  growing 
worse.  Various  types  of  treatment,  with  apparently  no  lienefit.  No 
operations.      Wassermann  negative. 

Bacteriologic  Examination. — Pure  Perez. 
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Examination. — Marked  high  grade  atrophic  rhinitis.  Typical  ozena 
of  nasopharynx.      Saddle  nose.      Nauseating  odor. 

Treatment. — September  S,  191.">.      Injection,  1   billion  stock  Perez. 

October   9,   1915.      Reaction  general;    chills,    headache   and   fever. 

October  lo.  191.5.  Injection,  1  billion.  Patient  has  not  douched 
nose  for  one  day.      Very  few  crusts.     Xo  odor. 

October  18,  1915.      Injection,  2  billion.     Increase  of  odor.     Xo  crusts. 

October  25,   1915.      Injection,   2   Ijillion.      Xo  odor  or  crusts. 

November  3,  1915.  Injection,  2  l)iIlion.  Xo  odor  or  crusts.  Gained 
five  pounds. 

Novemlier  12.  1915.      Injection,  250  million  autogenous. 

November  IS,  1915.  Injection,  1  billion  autogenous.  Nose  not 
washed  for  forty-eight  hours.      No  odor  or  crusts. 

December  1,  1915.  Injection,  1  billion  autogenous.  Gained  three 
pounds.      No  crusts  or  odor. 

December  9,  1915.  Injection,  1  billion  autogenous.  Nose  not 
washed  for  one  day.  Decided  odor,  Ijut  no  crusts.  Patient  says  that 
she  has  had  more  or  less  odor. 

December  13,  1915.  Injecticm  stock  No.  3,  1  billion.  Strong  odor 
as  she  had  at  beginning  of  treatment.     Very  few  crusts. 

December  21,  1915.  Injection  stock  vaccine  No.  3,  1  billion.  Odor 
remains  slight  but  marked. 

December  28,  1915.  Injection  stock  No.  3,  1  billion.  No  odor  or 
crusts. 

.lanuary  4,  1916.  Injection  stock  No.  ?<,  1  billion.  Nose  washed 
daily.     Very  slight  odor  and  few  crusts. 

January  10.  1916.  Injection  autogenous  No.  2,  500  million.  Slight 
odor  and  crusts. 

January  14.  1916.  Injection  autogenous  No.  2.  1  billion.  No  crusts 
or  odor. 

January  28,  1916.  Injection  autogenous  Xo.  2,  1  billion.  No  odor 
or  crusts. 

January  25.  1916.  Injection  autogenous  No.  2.  1  billion.  No  odor 
or  crusts. 

February  1,  1916.  Injection  autogenous  No.  2.  1  billion.  No  odor 
or  crusts. 

February  4,  1916.  Injection  autogenous  Xo.  2.  1  billion.  Xo  odor 
or  crusts.  Has  not  washed  nose  for  two  days.  Does  not  have  head- 
aches any  more.     Patient  in  every  way  greatly  improved. 

.V(,(<. — This  is  the  most  brilliant  result  obtained  in  our  series.  When 
first  seen,  the  girl  was  almost  septic;  the  bridge  had  sunken,  she  was 
aflBicted  with  a  profound  melancholia,  and  had  very  little  appetite.  The 
odor  was  terrible,  and  one  was  unable  to  stay  in  the  same  room  with 
her.  She  had  received  various  forms  of  treatment  ever  since  she  was 
a  child.  When  examined.  April  15th.  or  two  months  after  last  injection, 
she  had  gained  nineteen  pounds,  her  complexion  was  rosy,  her  disposi- 
tion was  happy,  and  her  appetite  had  returned.  There  has  been  abso- 
lutely no  odor  or  crusting  during  this  time,  and  she  considers  herself 
entirely  well.  No  further  treatments  will  be  given  until  some  of  the 
old  symptoms  are  complained  of. 
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Case.  5. — W.  S.,  aged  twenty-eight  years;  male;  Russian  Jew; 
machinist. 

Family  History. — Unknown. 

Past  History. --Has  complained  for  years  of  stinking  catarrh.  Does 
not  know  how  long.  History  of  playing  with  dogs  unknown.  Notices 
himself  that  the  odor  is  gradually  growing  worse.  Says  it  is  especially 
bad  in  wet  weather. 

Bacteriologic  Examination. — Perez. 

Examination. — Typical  ozena  fetida.  Odor  at  four  feet.  Extreme 
atrophy.  Few  scattered  whitish  crusts  over  the  whole  of  nose.  Wasser- 
mann  negative. 

Treatment. — March  9,  1916.     Injection  stock  Perez  No.  6,  400  million. 

March  10,  1916.  General  reaction.  Odor  decidedly  worse.  Loss  of 
appetite,  headache  and  tired  feeling.     No  injection. 

March  11,  1916.  Injection  stock  No.  6,  600  million.  Odor  still 
present,  but  decidedly  less.  Crusts  much  improved.  Small  crusts  on 
middle  turbinate. 

March  13.  1916.  Injection  No.  6  stock,  1  billion.  Few  crusts.  Odor 
barely  perceptible. 

March  15,  1916.  Injection  No.  6  stock,  2  billion.  Examination  of 
cultures  show  Perez  positive.  No  crusts  or  odor.  Slight  amount  of 
pus  in  region  of  ethmoids. 

March  17,  1916.  Injection  No.  6  stock,  3  billion.  Odor  strong. 
Nose  perfectly  clean,  except  for  one  crust  on  the  anterior  end  of  middle 
turbinate.     No  reaction. 

March  20,  1916.  Severe  general  reaction  from  last  injection,  which 
lasted  up  to  today.  Loss  of  appetite,  headache  and  fever.  No  local 
reaction. 

March  2S.  1916,  Injection  No.  6  stock,  4  billion.  Absolutely  no 
crusts.  Slight  suspicion  of  odor.  Patient  for  the  first  time  noticed  his 
own  odor. 

March  29,  1916.      No  crusts,  slight  odor;  no  reaction. 

March  31,  1916.  Injection  stock  No.  6,  3  billion.  Absolutely  no 
odor  or  crusts.  Mucous  membranes  bright  red  in  color  and  general 
feeling  greatly  improved. 

April  .5,  1916.      Injection  No.  6  slock.  4  billion.     Condition  same. 

April  8,  1916.  Injection  stock  No.  6,  .">  million.  No  reaction.  No 
crusts,  but  slight  odor. 

Xvlt. — This  is  one  of  the  most  interesting  cases  under  treatment. 
The  reactions  were  always  marked,  the  odor  was  worse  after  the  second 
injection  and  entirely  cleared  up  after  the  third.  In  this  case,  for  the 
first  time  we  have  been  able  to  convince  ourselves  that  the  mucous  mem- 
branes of  the  nose  change  from  a  decided  atrophic  condition  to  normal 
looking.  Several  careful  observers  who  saw  this  case  April  14,  1916. 
were  unable  to  diagnose  an  atrophic  condition,  but  considered  the 
mucous  membranes  almost  normal.  One  of  the  striking  features  of 
this  case  is  the  tremendous  increase  in  the  general  wellbeing  of  the 
patient. 

Case    (>. — J.  S..  aged  thirty-five  years;  male;   American. 

Family  History. — Xegative. 
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Fast  History- — Gives  no  history  of  trouble  in  nose.  Decided  huski- 
ness  of  voice  for  last  twelve  years. 

Bacteriologic  Examination. — Perez. 

Examination. — Larynx  has  small  node  on  the  right  cord.  The  in- 
terarytenoid  space  distinctly  thickened,  always  covered  with  slimy  secre- 
tion and  crusts.  It  is  very  difficult  to  make  out  whether  or  not  there 
is  an  active  ulceration.  Both  cords  red  and  inflamed,  and  thickened  and 
covered  with  a  shiny  crust.  Marked  atrophic  rhinitis  nontetida.  Very 
little  crust  over  middle  turbinate;  not  characteristic  of  ozena.  Wasser- 
mann  negative. 

Treatment. — February  18,  1916.     Injection  stock  No.  .5,  100  million. 

February  19,  191S.     Injection  stock  No.  5.  100  million.     No  reaction. 

February  21,  1916.  Injection  stock  No.  .5,  1  billion.  For  the  first 
time  since  treatment,  crust  has  disappeared  from  the  anterior  com- 
missure of  the  larynx.  Mucous  membrane  of  the  larynx  more  moist 
and  healthy  looking. 

February  23,  1916.  Injection  stock  No.  5,  1  billion.  No  reaction. 
Voice  and  larynx  decidedly  cleared.  No  crusts  in  interarytenoid  space. 
No  crusts  in  nose.  Last  examination  of  culture  shows  only  staphylo- 
coccus. 

February  25.  1916.  General  reaction,  with  malaise.  Local  reaction. 
No  crusts  in  interarytenoid  space.  Larynx  mucous  membrane  decidedly 
more  pinkish;  all  signs  of  congestion  lost. 

February  26,  1916.      Injection  stock  No.  ."i.  1  billion. 

Xcte. — This  case  was  certainly  not  one  of  clinical  ozena.  The  stub- 
bornness with  w-hich  the  larynx  condition  responded  to  treatment  led  us 
to  examine  the  nasal  secretion,  where  the  Perez  was  found  in  pure 
culture.  The  five  injections  of  Perez  vaccine  had  a  marked  effect  on 
clearing  up  the  laryngeal  condition.  From  an  examination  of  the 
larynx,  we  would  not  have  suspected  a  laryngeal  ozena,  and  examina- 
tion from  the  secretion  of  the  larynx  never  showed  the  Perez  organism. 

Caxc.  7. — S.  P.,  aged  twenty-seven  years;  female;  German. 

Family  History. — Negative. 

Past  History. — When  fifteen  years  of  age  first  noticed  disagreeable 
odor  in  nose.  When  twenty  years  old  noticed  headaches,  from  which 
she  has  suffered  ever  since. 

April,  1910,  curetted  anterior  ethmoids  on  right  side.  Following 
this,  in  June  and  October,  intranasal  operations  on  right  side.  February 
4th.  double  Killian  operation.  Stinking  pus  from  right  ethmoid,  frontal 
and  sphenoid.     Three  weeks  after  operation  left  sphenoid  opened. 

Bacteriologic  Examination. — August   1.5.   191.5.      Pure  Perez. 

April  6,  1912.  Left  sphenoid  and  ethmoid  cells  curetted  as  widely 
as  possible. 

April  26.  1912.  Autogenous  vaccine  made  from  sphenoid  shows 
Friedlaader  in  pure  culture.  Injection  autogenous  vaccine,  10  million. 
From  August  2  6,  1912.  to  October  1,  1912,  twenty  injections  of  auto- 
genous vaccines,  with  varying  success.  Stopped  treatment  for  two  years 
On  return,  condition  same.  Started  another  course  of  ten  injections  of 
autogenous  vaccines  without  l)enefit.  finishing  March  23,  1915. 
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In.iection  autogenous,  20  million. 
Injection   mixed   Perez,    500   million.      No   crusts,   no 


Injection  stock,  2  %  billion.     Nose  much  improved. 
Injection  stock,  4  billion.     Xo  reaction. 
Injection,  4  billion  stock.     No  reaction. 
Injection  stock,  4  billion.     No  reaction. 
Injection  stock,  4  billion.      No  reaction. 
Injection  stock.  4  billion.     No  reaction.     Patient  says 
she  feels  better  now  than  she  has  for  years. 

July  IT,  1915.      Injection  stock,  750  million. 

July  24,  1915.      Injection  stock.  1  billion.     Very  slight  reaction. 

August  14.  1915.  Injection  stock.  250  million  and  one-halt  cubic 
centimeter  of  No.  3G. 

August  18,  1915.      Injection  stock.   1  billion.     No  reaction. 

August  25.  1915.      Injection  stock,  1   billion.     No  reaction. 

Septemlier  1,  1915.      Injection  stock.   1  billion.     No  reaction. 

September   15,   1915.      Injection  stock,   1   billion.      No  reaction. 

September  22,  1915.      Injection  stock,  1   billion.     No  reaction. 

September  29,  1915.  Injection  stock,  1  billion.  Xo  reaction.  No 
crusts  or  odor.     Washes  nose  every  day. 

October  6,  1915.      Injection  stock,  1  billion.     Xo  reaction. 

October  15,  1915.  Injection  stock,  1  billion.  No  reaction.  Patient 
douches  nose  every  day. 

October  20,  1915.  Injection  stock,  2  billion.  No  crusts  in  nose.  No 
odor. 

November  10,  1915.  Injection  stock.  2  l)illion.  Patient  had  a  severe 
reaction  following  last  injection. 

Xctt. — This  case  has  been  under  treatment  since  April,  1912.  She 
had  an  extensive  double  pansinuitis.  Innumerable  intransal  operations, 
including  double  Killian,  were  done  for  the  relief  of  the  discharge  and 
headaches.  It  was  not  until  .August,  1915.  that  we  suspected  a  Perez 
infection.  I'p  to  that  time  she  had  had  many  autogenous  vaccines  given, 
apparently  w'ith  little  benefit.  The  case  cleared  up  wonderfully  with 
the  Perez  vaccine,  and  has  not  been  seen  for  several  months.  The  phy- 
sical improvement  in  this  patient  is  perfectly  remarkable,  but  all  the 
credit  cannot  be  given  to  the  Perez  vaccine.  It  is  a  type  where  the 
combined  surgic  and  vaccine  treatment  gave  the  best  results. 

Cti-sc.  a. — C.  W..  aged  twenty-nine  years;   male;  American;   dentist. 

Family  History. — Negative. 

Past  History. — Has  had  typical  ozena  since  nineteen  years  of  age.  No 
improvement,  in  spite  of  various  vaccine  treatments.  Condition  about 
the  same  for  last  few  years.  Denies  lues.  Strong  sweetish  odor  on 
breath.     Loss  of  smell. 

Bacteriologic    Examination. — Perez. 

Examination. — Marked  atrophy  of  both  sides.  Whitish  crust  over 
opening  of  sphenoids.  Process  more  extensive  on  left  side.  Marked 
sweetish  odor. 

Treatment. — December  24.  1915.  Injection  No.  3  stock  Perez,  250 
million. 
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January  20.  191.5.  Injection  autogenous  Perez,  500  million.  No 
reaction. 

January  28,  1916.      In.ieetion  autogenous,  500  million.     No  reaction. 

February  4,  1916.      Injection  autogenous,  1   billion.      No  reaction. 

February  12,  1916.     Injection  autogenous,  1  billion.     No  reaction. 

February  19,  1916.      Injection  autogenous,  1  billion.     No  reaction. 

February  27,  1916.      Injection  autogenous,   1  billion.     No  reaction. 

February  29,  1916.  Patient  says  he  noticed  a  decided  improvement 
in  crusts.  Has  gained  three  pounds.  Friends  have  not  noticed  odor. 
Examination:  Right  side  perfectly  dry  and  clean.  Mucous  membranes 
fairly  moist.  Left  side  no  sign  of  crusts.  Small  amount  of  mucopus 
in  back  of  throat.  Absolutely  no  odor,  even  when  patient  breathes 
directly  into  face.     Probably  some  involvement  of  the  left  sphenoid. 

March  3,  1916.  Bacteriologic  examination  of  secretion  shows  Perez 
bacillus  no  longer  present. 

March  4,  1916.  Injections  of  autogenous  vaccine  as  follows:  March 
4,  1%  billion.  March  8,  1916,  2  billion;  marked  reaction;  slight  local, 
but  a  general  tired  and  malaise  feeling.  March  11,  1916,  2  billion; 
more  reaction  than  with  the  last  injection. 

March  13,  1916.  Patient  previous  to  treatment  with  vaccines  had 
both  frontals,  sphenoids,  ethmoids,  and  left  antrum  opened  intranasally. 
Nose  perfectly  clean,  with  the  exception  of  a  small  crust  in  the  region  of 
the  left  sphenoid.  Culture  taken  from  left  sphenoid.  Very  slight,  but 
barely  perceptible,  odor  when  directly  in  contact  with  the  face,  and 
then  only  at  times.  There  is  undoubtedly  more  or  less  infection  in 
left  sphenoid.  General  condition  very  much  improved,  appetite  good, 
weight  about  the  same.  Patient  is  able  to  work  on  his  patients  with 
every  degree  of  comfort.  No  one  has  mentioned  anything  about  odor. 
Left  sphenoid  reopened.     No  sign  of  pus  in  same. 

March  28,  1916.  Injection  No.  6  stock,  2%  billion.  Slight  secretion 
in  region  of  left  sphenoid.  Absolutely  no  crusts  or  odor.  Dr.  Waiss 
present  at  this  examination,  and  also  detects  no  odor. 

March  15,  IS  and  22,  1916.      Injections  of  No.  6  stock,  2  billion. 

\otc. — This  is  probalily  one  of  the  two  (vide,  J.  P.)  most  brilliant 
clinical  cures  in  our  series.  The  patient,  a  dentist,  had  been  obliged 
to  give  up  his  professional  work,  and  had  been  treated  by  various  forms 
of  vaccine  therapy,  but  without  any  benefit.  At  the  last  examination  he 
had  gained  six  pounds.  There  is  absolutely  no  trace  of  odor  on  his 
breath,  his  general  condition  is  markedly  better,  and  he  has  received 
no  treatment  of  any  kind  for  over  two  months.  He  considers  himself 
cured.  Treatment  will  l>e  omitted  until  some  of  the  old  symptoms 
develop. 

Cinfr.  :i. — A.  J.,  aged  thirty-four  years;   male;   Russian;   tailor. 

Family  History. — Negative. 

Past  History. — Since  twelve  years  of  age,  foul  smelling  ozena,  grad- 
ually getting  worse.  Several  intranasal  operations  without  benefit. 
Sprays  nose  every  night.  Weight,  one  hundred  and  forty-four  pounds. 
Odor  strong  but  not  characteristic  of  Perez;  possibly  Priedlander.  Has 
lost  sense  of  smell.     Wassermann  negative. 
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Bacteriologic  Examinatiou. — Staphylococci. 

Examination. — Inferior  turbinate  and  middle  turbinate  hard  to  make 
out.  Mucous  membrane  very  thin  and  covered  with  greenish  crusts. 
Odor  perceptible  at  three  feet. 

Treatment. — February  16,  1916.  Injection  No.  3  Perez  stock,  100 
million. 

February  IT.  1916.      Injection  No.  3  stock,  400  million.     No  reaction. 

February  IS.  1916.      Injection  No.  3  stock.  500  million.     No  reaction. 

February  19,  1916.  Injection  No.  3  stock,  600  million.  Slight 
reaction  from  last  injection.  If  patient  breathes  directly  into  face,  one 
gets  odor. 

February  21,  1916.  Injection  No.  ."i  stock,  .jOO  million.  Slight  sus- 
picion of  odor  when  in  direct  contact  with  nose.  Crusts  practically 
disappeared,  except  in  region  of  the  sphenoid. 

February  23,  1916.  Injection  stock  No.  .">.  400  million.  Odor  en- 
tirely disappeared.  One  small  crust  on  the  anterior  end  of  the  middle 
turbinate.     No  reaction. 

February  25,  1916.  Injection  No.  ."i  stock,  oOO  million.  No  reaction 
from  last  injection.     No  crusts  or  odor. 

yote. — This  was  a  typical  clinical  ozena,  but  the  Perez  or  the  Abel 
bacillus  was  never  demonstrated.  Seven  injections  gave  marked  im- 
provement, but  the  case  did  not  return  for  treatment. 

('(i.sc  J". — A.   M..  aged  twenty-one  years:   female:   housewife. 

Family  History. — Negative. 

Past  History. — Stinking  catarrh  for  last  eight  years.  Played  with 
dogs  as  a  child.  Not  improved  with  treatment.  Washes  nose  once  a 
day  and  sprays  nose  once  a  day. 

Bacteriologic  Examination. — Perez. 

Examination. — Extremely  extensive  atrophic  rhinitis,  with  whitish 
crust  on  the  anterior  turbinate,  and  foul  smelling  pus.  Odor  perceptible 
at  three  feet. 

Treatment. — March  9.  1916.  Injection  stock  vaccine  No.  6,  200 
million. 

March  10,  1916.  Patient  declares  herself  decidedly  improved  after 
first  injection.  Head  feels  clear,  nose  not  so  stopped.  Crusts  about 
the  same.  Odor  is  decidedly  improved.  Injection.  400  million  stock 
No.  6. 

March  11,  1916.  Injection  stock  No.  6,  600  million.  Shows  slighv 
general  reaction.     No  odor  or  crusts. 

March  13,  1916.  Absolutely  no  odor.  A  few  whitish  crusts  on 
anterior  end  of  middle  turbinate.  Had  a  severe  headache  for  a  couple 
of  hours  on  March  11th,  from  injection.  Injection  stock  No.  6,  1 
l)illion. 

.V(.7(. — After  four  injections  the  improvement  was  simply  wonderful, 
but  unfortunately  the  case  did  not  return  for  further  treatment.  Pa- 
tient expressed  herself  as  cured. 

Case  11. — B.  A.,  aged  twenty-two  years:  male:   American. 

Family  History. — Negative. 
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Past  History. — Since  fourteen  years  of  age  has  complained  of  crusts 
and  odor.  People  around  him  say  that  the  odor  is  very  disagreealjle. 
Patient  says  he  had  very  heavy  crusts.  The  patient  has  had  a  regular 
obsession  regarding  his  odor.  In  his  profession  as  priest  he  found  it 
necessary  to  douch  his  nose  six  to  eight  times  a  day,  using  several  quarts 
of  water  at  a  time,  and  then  was  unable  to  satisfactorily  get  rid  of  the 
crusts. 

Bacteriologic  Examination. — December  1,  1915,  Perez.  January  6, 
1916,  Perez.  February  19,  1916,  Friedlander  and  staphylococcus 
aureus.     February  22,  1916,  pure  Friedlander. 

February  23.  1916.  No  odor,  few  crusts  on  anterior  end  of  middle 
turbinate.      Patient  is  now  taking  another  course  of  stock  vaccine  No.  5. 

Treatment. — Has  had  about  twelve  to  fifteen  injections.  Xo  injec- 
tions since  December  15,  1915.  Has  not  washed  nose  for  forty-eight 
hours.     Absolutely  no  odor.      Small  whitish  crusts. 

yote. — The  present  condition  of  the  patient  is  a  marvelous  change 
from  his  former  unhappy  condition.  He  is  able  to  conduct  his  profes- 
sional work  without  the  fear  of  disgusting  the  people  he  comes  in  con- 
tact with,  and  as  a  matter  of  habit  douches  his  nose  but  once  a  day. 
Since  last  December  the  treatment  has  been  irregular,  and  he  still  re- 
ceives, mainly  for  experimental  purposes,  an  injection  about  every  four- 
teen days. 

Case  12. — J.  A.,  aged  twenty-two  years;  male;  Russian  Jew.  Referred 
by  Dr.  G.  L.  Richards,  Fall  River,  Mass. 

Family  History. — Mother  has  ozena. 

Past  History. — For  four  years  atrophic  rhinitis,  with  odor.  Odor 
very  offensive.  Crusts  very  thick  and  hard  to  blow  out.  Douches  nose 
every  day. 

Bacteriologic  Examination. — November  29,  1915,  Perez. 

Examination. — High  grade  atrophic   rhinitis.     No   crusts  or  odor. 

Treatment. — November  29,  1915.  Injection  stock  Perez,  500  million. 
Nose  not  washed  for  three  days.  No  typical  ozena  crusts.  Strong 
offensive  odor. 

December  3,  1915.  Injection  stock,  1  billion.  Nose  not  washed  for 
four  days.  Characteristic  odor,  few  crusts.  Patient  has  not  noticed 
odor  since  last  treatment.     No  reaction. 

December  14,  1915.  Injection  stock  No.  3,  1  billion.  Xo  crusts  or 
odor. 

Deceml)er  24,  1915.      Injection  stock  No.  3,  1  billion. 

December  3  0,  1915.      Perez  positive. 

January  3,  1916.  Injection  stock  No.  3,  1  billion.  Nose  not  washed 
for  twenty-four  hours.      Xo  crusts  or  odor. 

January  10,  1916.     Injection  stock  Xo.  3,  1  billion. 

January  13,  1916.      Perez  positive. 

January  17,  1916.      Injection  stock  Xo.  3,  1  billion.      No  reaction. 

January  24,  1916.  Injection  stock  No.  3,  1  billion.  Xo  crusts  or 
odor.      Gaining  in  weight  and  appetite.      Feels  decidedly  better. 

February  1,  1916.      Injection  stock  Xo.  3,  1  billion.      Xo  reaction. 

February  8,  1916.  Injection  stock  Xo.  3.  1  billion.  Nose  not  washed 
tor  nine  days.     No  odor,  very  slight  crusts. 
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February  19,  1916.  Alisolutel.v  no  odor  or  crusts.  Xose  washed 
once  in  two  weeks,  although  not  necessary. 

March  4,  1916.      Xo  crusts  or  odor.     Nose  not  washed  tor  two  weeks. 

March  13,   1916.      Perez  positive. 

April  3,  1916.      Xo  injection  since  February  Sth.      Xo  crusts  or  odor. 

Note. — This  case  is  a  good  example  of  a  clinical  but  not  bacteriologic 
cure.  He  is  a  Perez  carrier,  and  although  he  has  had  no  injections 
since  December  14th.  we  can  at  any  time  demonstrate  Perez  in  pure 
culture. 

Case.  I  J. — H.  F..  aged  thirty-three  years;  male;   French;  porter. 

Family  History. — Unknown. 

Past  History. — Atrophic  rhinitis.  Patient  complains  that  crusts  and 
odor  are  worse  during  wet  weather.  Used  to  complain  of  headaches, 
but  since  he  has  been  washing  nose  does  not  notice  them.  Washes  nose 
with  douche  once  a  day. 

Bacteriologic  Examination. — Perez. 

Examination. — October  29,  191.5.  Atrophic  rhinitis  both  sides.  Cul- 
tures taken  from  nose  show  Perez.  When  examined  had  no  crusts  or 
odor.     Told  not  to  wash  nose  and  report  in  one  month. 

Xovember  4,  191.5.  Injection  No.  1  Perez  stock,  .500  million.  Exam- 
ination: Marked  atrophic  rhinitis.  Few  scattered  crusts  of  whitish  color 
on  anterior  end  of  middle  turbinate  and  in  region  of  sphenoid.  Medium 
but  characteristic  odor.  Patient  has  lost  entire  sense  of  smell.  Pa- 
tient's friends  notice  odor. 

November  6,  1915.     Slight  local  reaction.     Xose  same. 

November  13,  1015.  Injection  Sherman's  No.  36,  0.6  cubic  centi- 
meters. 

November  16,  1915.  Autogenous  vaccine,  250  million.  Crusts 
slight,  odor  strong.     Has  not  washed  nose  for  three  days. 

March  11,  1916.  Patient  returns,  saying  that  condition  is  the  same 
as  before,  and  is  obliged  to  wash  his  nose  every  day,  and  crusts  and 
odor  are  as  bad  as  ever.  Examination:  Condition  about  the  same  as 
in  last  examination.  The  nose  is  moist,  and  although  patient  washed 
nose  this  morning,  there  are  no  crusts  or  odor. 

March   11,  1916.      Injection  No.  6  Perez  stock,  400  million. 

March  13.  1916.  Injection  No.  6  stock.  800  million.  Slight  local 
reaction.     Condition  about  the  same. 

March  14,  1916.  Injection  No.  6  stock,  1  billion.  Slight  local 
reaction. 

March  15,  1916.      Injection,  No.  6  stock,  2  billion.     No  crusts  or  odor. 

March  18.  1916.  Injection  No.  6  stock,  2%  billion.  Feels  decidedly 
better,  has  not  washed  nose  for  three  days.  No  crusts  or  odor.  No 
reaction. 

March  20,  1916.  Injection  No.  6  stock.  3  billion.  Patient  says  he 
is  feeling  decidedly  improved.     No  crusts  or  odor.     No  reaction. 

Xote. — This  case  has  been  treated  for  years  in  various  clinics.  The 
odor  and  crusts  were  slight  at  all  times,  and  although  he  showed  a 
pure  Perez  and  admitted  improvement  under  treatment,  he  fails  to 
return  for  his  injections. 
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Case.  If. — M.  G.,  aged  twenty-one  years;   female. 

Family  History. — Negative. 

Past  Histoi'y. — Never  played  with  dogs.  Parents  noticed  odor  and 
crusts  from  age  of  six  years.  Gradually  grew  worse.  Several  intranasal 
operations;  no  benefit.  Sherman's  No.  3  6,  long  course,  very  little  bene- 
fit. June,  1915,  to  August  26,  1915,  ten  injections  of  Perez  mixed 
stock,  with  marked  Improvement  of  all  symptoms  and  odor.  Head- 
aches have  entirely  disappeared  and  have  not  returned.  People  around 
her  noticed  same  improvement.  Before  taking  vaccine  it  was  necessary 
to  go  and  have  crusts  removed  twice  a  week,  and  odor  was  unbearable. 
For  last  four  weeks  crusts  have  not  been  removed  from  nose.  Crusts 
are  now  so  loose  that  she  can  douch  them  out.  This  could  not  be  done 
before  injections.     Douches  nose  t.  i.  d. 

Examination. — Tremendous  improvement  so  far  as  crust  is  concerned. 
Typical  atrophy.  Slight  whitish  crust  middle  turbinate  and  septum. 
Slight  odor. 

Treatment. — August  26.  191. >.     Stock  Perez,  500  million. 

September  2,  1915.  No  odor.  Pus  from  sphenoid  both  sides.  In- 
jection of  500  million. 

September  11,  1915.      Condition  same.      Injection  of  500  million. 

September  IS,  1915.  Slight  reaction.  500  million  injection.  Slight 
crust.     No  odor. 

September  27,  1915.      Injection  of  1   billion. 

September   28.   1915.      Right  sphenoid   opened. 
Injection  of  1    billion. 
Injection  of  1   billion. 
Injection    of    2    million.      Crusts    in    region    of 
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4, 

1915.      . 
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11, 

1915. 

October 

19. 

191  5. 

sphenoid. 
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26, 
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27, 
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November   3 

,    1915. 

November   1 

3,    1915 

Injection  of  2  billion.     No  odor;  slight  crust. 
Severe  reaction  from  injection. 

Injection  of  2  billion. 
'^.      Injection  of  2   billion. 

November  24.  1015.  Injection  of  autogenous.  250  million.  Exam- 
ination: Crusts  in  region  of  sphenoid.  Patient  unable  to  wash  out 
crust.     Slight  odor. 

December  3,  1915.      Injection  of  autogenous,  500  million. 

December  21,  1915.  No  crusts  or  odor.  Appetite  good.  Gained 
four  pounds.  Secretion  in  region  of  sphenoid.  Injection  of  autogenous, 
1   billion. 

December  27,  1915.  No  odor  or  crust.  Crust  easier  to  remove.  In- 
jection of  No.  3  stock,  1  billion. 

December  13,  1915.  Sterile  antrum  puncture  gives  pure  Perez. 
Nasal  secretion  pure  Perez. 

Sote. — The  patient  received  in  all  fifteen  injections  of  various  Perez 
vaccines.  The  condition  at  the  beginning  of  the  treatment  was  extremely 
unsatisfactory,  the  patient  having  had  a  great  deal  of  operative  work  in 
the  nose  and  was  extremely  hysteric.  Her  blood  coagulation  point  was 
low,  so  that  twice  following  work  on  the  sphenoid  the  nose  bled  for 
nearly  a  week.     When  last  seen  there  was  no  odor,  no  crusts,  weight 
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and  appetite  greatly  improved,  and  general  nervous  condition  better. 
The  patient  aslied  to  be  allowed  to  omit  treatment  for  a  period  of  six 
months.  In  this  case  vfe  were  able  to  show  both  in  the  antrum  and 
sphenoid  a  pure  culture  of  the  Perez. 

('(inc.  IS. — M.  H.,  aged  twenty-one  years;  female;  American; 
stenographer. 

Family  History. — Negative. 

Past  History. — Odor  and  crusts  since  childhood.  In  1910  crusts  be- 
came worse.     Played  and  kissed  dogs  as  a  child. 

Bacteriologic  Examination. — Pyocyaneus.  Six  examinations  from 
July  15,  1915,  to  December  4,  1916.     December  4,  1915,  Perez  positive. 

Examination. — Marked  atrophic  rhinitis.  No  crusts.  Slight  amount 
of  pus. 

Treatment. — August  l:'.  1915.     Injection  stock  No.  1,  500  million. 

August  21,  1915.      Injection  No.  36,  3  million;   No.  38,  3  million. 

August  24,  1915.      Injection  No.  36.  5  million;   No.  38,  5  million. 

August  28,  1915.  Injection  No.  38,  8  million;  No.  36,  8  million. 
Condition  very  much  improved.     No  crusts  or  odor. 

August  30,  1915.      Injection  No.  2  stock,  600  million. 

September  3,  1915.  Slight  reaction.  Headache,  fever.  Slight  local 
reaction.     Crusts  easier  to  blow  out.  No  odor. 

September  6,  1915.  Injection  No.  2  stock,  600  million.  Considerable 
reaction  from  last  injection. 

September  18,  1915.  Injection  No.  2  stock,  1  billion.  Condition 
much  improved. 

September  25,  1915.  Injection  No.  2  stock,  1  l)illion.  Patient  has 
feeling  of  lightness  and  well-being.     Mucous  membrane  very  dry. 

October  2,  1915.      Condition  about  the  same.     Injection  of  I  billion. 

October  4,  1915.      No  reaction.     Considerable  crusts  on  right  side. 

October  9,  1915.  Injection  of  1  billion.  No  crusts,  no  odor  and  no 
headaches. 

October  16,   1915.      Injection  of  1   billion. 

October  23,  1915.  Injection  of  2  billion  No.  2  stock.  Nose  in  very 
good  shape. 

October  30,  1915.      Injection  of  2  billion.     No  odor  and  no  crusts. 

November  6,  1915.  Injection  of  2  billion.  Very  little  crusts.  No 
odor. 

November  13,  1915.  No  odor,  no  crusts  and  no  headaches.  Has  not 
washed  nose  for  one  week.     Injection  of  2  Inllion. 

November  20,  1915.  No  crusts.  No  odor.  Instructed  to  not  wash 
nose  for  one  week. 

November  29,  1915.  Blood,  crusts  and  submucous  cultures  taken. 
No  crusts  or  odor.  Last  examination  by  Dr.  Victors  and  myself  shows 
still  no  Perez  organism. 

December  6,  1915.  Injection  of  1  billion  stock  No.  3.  No  crusts  or 
odor. 

December  13,  1915.  Patient  says  she  had  considerable  odor  all 
week.  Douched  the  nose  today.  No  crusts  and  no  odor.  Injection  of 
1  billion  No.  3  stock. 
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December  20,  1915.  Slight  reaction.  Slight  dizziness,  nausea  and 
headache.      No  odor.      Injection  stock  No.  3,  1  billion, 

January  5,  1916.  Patient  has  not  washed  nose  since  last  visit.  No 
odor,  very  few  crusts.  Patient  is  losing  weight  and  appetite.  Injec- 
tion stock  No.  3,  1  billion. 

January  19,  1916.  Injection  No.  3  stock,  1  billion.  Patient  feels 
e.xtreniely  well  two  days  following  injection. 

January  27,  1916.      Condition  same.      Injection  stock  No.  3,  I  billion. 

Feljruary  4,  1916.  No  odor  or  crusts.  Patient  discharged  for  one 
month. 

Note. — In  this  case  nine  examinations  were  made  before  the  Perez 
could  be  demonstrated.  There  was  always  a  very  abundant  growth  of 
bacillus  pyocyaneus.  Stock  vaccines  were  tried  to  clear  up  the  pyocyan-* 
eus  infection,  but  without  benefit,  and  it  was  not  until  a  Perez  vaccine 
was  used  that  the  case  improved  until  she  was  discharged  clinically 
cured.  In  all  eighteen  injections  were  given.  In  this  case  the  sub- 
mucous examination  showed  the  pyocyaneus. 

Ca.ie  16. — H.  K.,  aged  twenty-five  years:   female:   Irish. 

Family  History. — Negative. 

Past  History. — Had  odor  and  discharge  since  childhood.  Odor  has 
not  improved,  liut  seems  to  be  getting  worse.  Did  not  play  with  dogs. 
Odor  extremely  offensive,  crusts  entirely  l)locking  nose. 

Bacteriologic  Examination. — July,  191.5,  Perez.  September  22,  1915, 
Perez.      February  14,  1916,  Friedlander  and  Perez  on  same  plate. 

Treatment. — From  July  to  November  about  twenty  injections  by  Dr. 
Victors.  When  the  case  was  examined  by  me  she  was  free  from  odor 
and  crusts,  and  was  generally  very  much  improved  and  satisfied.  The 
case  is  still  receiving  injections  from  time  to  time  for  experimental 
purposes. 

Ca/<e  17. — A.  L. ,  aged  thirty-five  years:  male;  German.  First  exam- 
ination, April  S,  1916. 

Family  History. — Negative. 

Past  History. — The  day  of  examination  case  appeared  for  examination 
no  crusts  or  odor.  No  diagnosis  of  ozena  could  be  made  other  than 
marked  atrophic  rhinitis. 

Bacteriologic  Examination. — Perez. 

Examination. — Marked  atrophic  rhinitis. 

Treatment. — April  8,   1916.      Injection  stock  No.   6,  500  million. 

April  10,  1916.  Injection  stock  No,  6,  1  billion.  Slight  local  re- 
action. 

Xotf. — April  5,  1916,  When  seen  today,  reports  fairly  satisfied. 
Feels  generally  much  improved,  has  no  odor  or  crusts.  Case  still  under 
treatment. 

Ca.^e  18. — C.  M.,  aged  thirty-nine  years:   female:   Mexican;   housewife. 

Family  History. — Negative. 

Past  History. — Dry  catarrh.  Crusts  always  right  side.  Formerly 
strong  odor,  but  none  at  present. 

Bacteriologic  Examination, — Perez, 

Examination, — Marked  atrophic  rhinitis.  Inferior  turbinate  almost 
disappeared;  also  the  middle  turbinate.  Covered  with  dark  greenish 
crusts.      Odor  slight  but  characteristic. 
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Treatment. — -March  31,  1916.      Injection  stock  No.  6,  500  million. 

April  5,  191G.  Injection  stock  No.  6  ,1  billion.  Local  reaction.  No 
odor  or  crusts. 

April  8,  1916.  Injection  stock  No.  6,  1%  billion.  Slight  reaction. 
Condition  aljout  the  same. 

Xole. — This  woman  brought  her  two  sons  to  the  clinic.  An  examina- 
tion of  the  mother,  as  above  given,  gave  a  pure  Perez.  The  woman  did 
not  complain  of  any  nasal  trouble.      Case  still  under  treatment. 

Cttxe  li>. — R.  P.,  aged  seven  years:   female;   Italian:  schoolgirl. 

Family  History. — Negative. 

Past  History. — Strong  foul  odor  all  her  life. 

Bacteriologic  Examination. — Friedlander. 

Examination. — Marked  atrophic  rhinitis.  The  entire  nose  is  filled 
with  crusts.  Crusts  are  blackish,  very  foul  smelling.  Odor  is  percept- 
able  at  four  to  six  feet. 

Treatment. — March  24,  1916.  Injection  stock  Perez  No.  6,  500 
million. 

March  25,   1916.      Injection  No.  6  stock,   800  million.     No  reaction. 

March  2  7,  1916.  Injection  No.  6  stock,  1  billion.  Odor  and  crusts 
decidedly  better.      No  reaction. 

March  30,  1916.  Injection  stock  No.  6,  1  billion.  Neighbors  say 
odor  is  Ijetter. 

March   31.   1916.      Injection  stock  No.   6,   1%    billion.     No  reaction. 

April  4,  1916.  Injection  stock  No.  6,  1  %  billion.  Slight  odor  and 
crusts. 

April  8,  1916.  Injection  No.  6  stock,  2  billion.  No  reaction.  Con- 
dition same. 

Sole. — This  case  shows  the  large  Friedlander  bacillus,  and,  like  the 
V.  M.  case,  is  extremely  unsatisfactory  in  treatment,  although  marked 
improvement  is  noted. 

Case  SO. — L.  P.,  aged  twenty-eight  years:  male:  Italian:  fisherman. 

Family  History. — Negative. 

Past  History. — From  age  of  six  years  compiained  of  small  crusts  and 
odor,  with  headaches. 

Bacteriologic  Examination. — Friedlander. 

Examination. — Medium  atrophic  rhinitis.  Absolutely  no  crusts. 
Slight  but  characteristic  odor  of  ozena.  Nose  not  typical  of  ozena. 
Never  washes  nose.  Typical  large  black  crusts  in  the  nasopharynx, 
which  are  very  difficult  to  remove. 

Treatment. — February  19,  1916.  Condition  unchanged.  Odor 
scarcely  perceptible.  Marked  glazed  look  to  the  nasopharynx.  Larynx 
dry  but  not  typical  of  ozena.      Injection  stock  Perez  No.  5,  500  million. 

February  21,  1916.      Injection  No.  5  stock,  500  million.     No  reaction. 

February  26,  1916.      Injection  No.  5  stock,  500  million.     No  reaction. 

February  29,  1916.  Injection  No.  5  stock,  800  million.  Crusts 
about  the  same.     No  odor.     Slight  local  reaction. 

March  1.  1916.  Injection  No.  5  stock,  1  billion.  Crusts  and  odor 
about  the  same. 

March  4,  1916.  Injection  No.  '>  stock,  2  billion.  Slight  local  re- 
action. 
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March  6,  1916.  No  crusts  or  odor.  Nasopharynx  same.  General 
reaction  without  headache.  Patient  complains  of  weakness  in  knees  and 
loss  of  appetite.     No  injection. 

March  9,  1916.      Injection  No.  6  stock,  2  billion.     No  crusts  or  odor. 

March  14,  1916.  Injection  No.  6  stock,  2  billion.  Nasopharynx  be- 
ginning to  show  a  slight  degree  of  moisture,  otherwise  condition  the 
same. 

Xcle. — This  case  has  not  reported  for  treatment  for  over  a  mouth. 
At  last  examination  there  seemed  to  be  a  slight  improvement  in  the 
pharyngeal  condition.  The  odor,  which  was  always  very  slight,  did  not 
return. 

Case.  HI. — A.  D.,  aged  thirty  years;   female;   Italian. 

Family  History. — Negative. 

Past  History. — Has  complained  of  this  disease  since  childhood;  grad- 
ually grown  worse.  Did  not  play  with  dcgs  as  a  child.  Patient  has 
retained  smell.  Smells  her  own  odor.  Odor  characteristic  of  Fried- 
lander. 

Bacteriologic  Examination. — Friedlander. 

Examination. — Marked  atrophic  rhinitis.  Crusts  on  left  middle  tur- 
binate.    None  right. 

Treatment. — February  24,  1916.  Injection  Perez  stock  No.  5,  100 
million. 

February  2.5,  1916.  Injection  No.  .5  stock,  200  million.  Crusts 
about  the  same.  Odor  possibly  slightly  improved.  Patient  says  she 
feels  better.     Had  slight  local  reaction. 

February  28,  1916.  Injection  No.  r,  stock,  500  million.  Slight 
local  reaction. 

March  1,  1916.  Injection  No.  .5  stock,  \^  billion.  Crusts  much 
drier.  No  free  pus.  Very  slight  odor  noticed  only  by  approaching  near 
to  nose. 

March  3,  1916.  Injection  No.  h  stock,  2  billion.  Slight  local  re- 
action. No  headache.  Crusts  decidedly  improved.  Slight  but  faint 
odor. 

March  6,  1916.  Distinct  general  reaction  from  last  injection.  Pain 
in  arm.  general  malaise  and  loss  of  appetite.     No  injection. 

March  9,  1916.  Injection  No.  6  stock,  2  billion.  Very  few  crusts. 
Very  slight  but  typical  odor. 

March  13,  1916.  No  injection.  Odor  practically  gone.  On  account 
of  patient's  general  reaction,  injections  stopped  for  nine  days. 

March  24,  1916.  Injection  .\o  6  stock,  2  billion.  One  large  crust 
on  left  side  without  odor;  right  side  entirely  clean.     Slight  odor. 

March  30,  1916.  Injection  No.  6  stock.  2  billion.  Slight  odor.  Few 
crusts. 

April  3,  1916.  Injection  No.  6  stock,  3  billion.  Slight  odor,  few- 
crusts. 

April  10,  1916.  Injection  No.  6  stock,  3%  billion.  No  crusts,  slight 
odor. 

Xtie. — This  is  what  we  call  the  septic  type.  The  color  is  bad.  She 
takes  her  injections  badly,  and.  as  is  often  the  case  with  this  form  of 
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infection,  tlie  result  is  slow  and  the  iniijiovement  not  nearly  so  satis- 
factory as  in  the  Perez  infections. 

('use.  ii. — E.  D.,  aged  thirteen  years;   male;   American;   schoolboy. 

Family  History. — Unknown. 

Past  History. — The  odor  first  noticed  on  breath  three  years  ago,  and 
has  gradually  grown  worse.  Has  large  amount  of  crusts  in  the  nose, 
which  are  very  difficult  to  remove.  Odor  very  offensive.  For  the  last 
six  months  has  been  decidedly  worse. 

Bacteriologic  Examination. — Friedlander. 

E'xamination. — Hypertrophy  of  lioth  sides.  Nose  entirely  filled  with 
large  crusts.  Odor  is  extremely  offensive;  perceptilile  at  five  feet. 
The  odor  is  that  of  a  Friedlander  more  than  a  Perez. 

Treatment. — March  28,  1916.  Injection  stock  Perez  No.  6,  iJOO 
million. 

March  29,  1916.  ln.jection  No.  6  stock,  1  billion.  Decided  local 
reaction. 

March  31,  1916.  Injection  No.  6  stock,  1  liillion.  Strong  odor. 
Nose  entirely  blocked  with  crusts. 

Xoie. — Case  still  under  treatment. 

Case  23. — M.  Z.,  aged  thirty-two  years;   female;    Hungarian. 

Family  History. — Negative. 

Past  History. — At  eighteen  years  of  age  noticed  odor  and  crusts. 
Sense  of  smell  and  taste  lost. 

Bacteriologic  Examination. — Perez. 

Examination. — Saddle  nose.  High  grade  atrophic  rhinitis.  Impossi- 
ble to  make  out  turbinates.  Entire  nose  covered  with  dark  crusts. 
Odor  extremely  offensive. 

Treatment. — March  12,  191.5.      Injection  stock,  100  million. 

April  7.  1915.      Injection  stock,   250  million. 

April  14,  1915.  Injection  stock,  250  million.  Odor  decidedly  lietter; 
crusts  about  the  same. 

-Vofe. — This  case,  an  ignorant  Hungarian  woman,  expressed  herself 
as  believing  that  vaccine  treatment  was  a  form  of  poison  and  refused 
further  injections. 

Case  24. — E.  O.,  aged  eight  years;   male;    Mexican;   schoolboy. 

Family  History. — Mother  and  one  brother  showed  Aliel. 

Past  History. — Very  large  crusts  in  nose,  which  are  hard  to  remove. 
Very  foul  odor,  but  more  typical  of  the  Friedlander  type. 
Bacteriologic  Examination. — Abel's  bacillus. 

Examination. — Nose  completely  blocked  with  large  black  crusts, 
which  are  extremely  hard  to  remove.     They  are  very  hard  and  dry. 

Treatment. — January   S,    1916.      Injection   stock   Perez,    100   million. 

.lanuary  2  2,   1916.      Injection  stock,  2  00  million.      No  reaction. 

.lanuary  27,  1916.      Injection  stock  No.  3,  500  million. 

January  29,  1916.  Injection  autogenous  vaccine.  250  million.  No 
reaction  from  last  injection.  Crusts  are  more  moist  and  easier  to 
remove. 

February  1,  1916.  Injection  autogenous  vaccine,  500  million.  Crusts 
the  same;  no  odor. 
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February  a,  1916.  Odor  and  crusts  worse.  Injection  autogenous 
vaccine,  1  billion. 

February  15,  1916.  Injection  autogenous  vaccine,  1  billion.  No 
odor;  crusts  decidedly  improved.      No  reaction  from  last  injection. 

Xote. — This  is  the  typical  bacillus  mucosas  capsulatus  of  the  large 
plump  type.  The  treatment,  both  in  this  case  and  his  brother  and 
mother,  both  of  whom  had  exactly  the  same  infection,  -has  been  very 
unsatisfactory.  The  cases  have  been  very  irregular  in  attendance. 
The  use  of  the  autogenous  vaccine  in  this  case  was  an  experiment  of 
little  value.  Patient  since  above  dates  has  been  taking  Perez  stock 
vaccines,   with  marked   improvement. 

Case  25. — M.  C,  aged  fourteen  years;   female;   Chinese,  schoolgirl. 

Family  History. — Negative. 

Past  History. — Very  indefinite. 

Bacteriologic  Examination. — Friedlander. 

Examination. — Odor  very  strong  and  perceptible  at  three  feet. 
Marked  atrophic  rhinitis.     Crusts  entirely  blocking  the  nose. 

Treatment. — March  16,  1916.  Injection  Perez  stock  No.  6,  200 
million. 

March  17,  1916.  Injection  No.  6  stock,  400  million.  Condition  about 
the  same. 

March  18,  1916.  Injection  No.  6  stock,  1  billion.  Nose  entirely 
free  from  crusts.     No  odor.     No  reaction. 

March  20,  1916.  Injection  No.  6  stock,  1%  billion.  No  crusts  or 
odor. 

March  24,  1916.  Injection  No.  6  stock,  2  billion.  No  crusts  or  odor. 
No  reaction. 

March  28,  1916.      Injection  No.  6  stock,  3  billion.     Condition  same. 

March  31,  1916.  Injection  No.  6  stock,  3  billion.  Nose  perfectly 
free  from  crusts  and  odor.     No  reaction. 

April  5,  1916.  Injection  No.  6  stock,  1  billion.  No  crusts  or  odor. 
No  reaction. 

April  8,  1916.  Injection  No.  6  stock,  3  billion.  No  crusts  or  odor. 
No  reaction. 

Xoie. — This  case  is  one  of  the  most  brilliant  improvements  in  the 
Abel  group.  The  crusts  cleared  up  quickly  and  remained  so.  The 
odor  has  not  returned  since  the  third  injection.     Case  under  treatment. 

fn.sr.  ~n. — W.  B.,  aged  twenty-seven  years;   female;  English. 

Family  History. — Negative. 

Past  History. — When  seven  years  of  age  noticed  trouble.  Has 
treated  more  or  less;  no  improvement.  Used  to  play  with  dogs.  Has 
lost  sense  of  smell. 

Bacteriologic  Examination. — Friedlander, 

Examination. — Typical  atrophic  rhinitis  of  true  ozena.  It  is  impossible 
to  make  out  the  turbinates.  Crusts  plaster  the  entire  inside  of  nose. 
Odor  foul  and  heavy.     Wassermann  negative. 

Treatment. — February  2.5,  1916.  Injection  No.  .5  Perez  stock,  200 
million. 

February  26,  1916.      Injection  No.  5  stock,  400  million.     No  reaction. 
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February  28,  1916.  Injection  Xo.  5  stock,  500  million.  Crusts  and 
odor  about  the  same.     No  reaction. 

March  3,  1916.  Injection  Xo.  5  stock.  1  billion.  Patient  feels  de- 
cidedly better. 

March  6.  1916.  Injection  No.  5  stock,  2  billion.  No  headaches, 
crusts  or  odor. 

March  10,  1916.  Injection  Xo.  5  stock,  2  billion.  General  reaction. 
Alalaise. 

March  15,  1916.  Injection  No.  5  stock,  2%  billion.  Slight  reaction. 
X'o  crusts  or  odor. 

Alarch  20,   1916.      Injection  No.   5  stock,   2   billion.     Severe  reaction 
one  hour  after  injection.     Nausea,   headache,   lasting  two   days.     Nose 
feels  better.     No  odor.     One  large  crust  on  left  side. 
March  24,  1916.      Injection  No."6  stock,  2  billion. 
March  27,  1916.      Injection  No.  6  stock,  3  billion. 
April  5,  1916.      Injection  No.  6  stock,  3  billion.     Slight  whitish  crusts 
on  both  sides.     Slight  odor  on  breathing  directly  into  face.     Xo  reaction. 
April  8,  1916.      Injection  No.  6  stock,  4  billion.     No  crusts  or  odor. 
Xclc. — This  case  has  been  under  treatment  for  years  in  various  clinics. 
She  has  received  hundreds  of  injections  of  various  types  of  vaccines 
There   is  an   infection   of   the   left   sphenoid   and   ethmoid   with   causes 
constant  secretion  and   crusting  in  the  left  side.      The   injection  have 
given  the  patient  more  satisfaction  than  any  previous  treatment,  and  the 
odor  is  certainly  decidedly  better. 

Case  21. — V.  M.,  aged  thirteen  years;   female;    American;   schoolgirl. 
Family  History. — Negative. 

Past  History. — Mother  noticed  ozena  trouble  since  child  was  tour 
years  old.  Last  three  or  four  years  odor  remains  the  same.  Odor 
worse  at  times. 

Bacteriologic   Examination. — Friedlander,  Abel. 

Examination. — Marked  atrophic  rhinitis  with  thin  white  crusts  spread- 
ing over  turbinate,  septum  and  floor  of  nose.  X'ose  washed  twice  a  day. 
Treatment. — November  23,  1915.  Injection  Perez  stock,  2  50  million. 
Nose  not  washed  for  one  week.  Slight  ozena  odor.  Right  nostril 
entirely  blocked  with  blackish  crusts.  Left  filled  with  whitish  crusts. 
Mother  says  that  odor  is  not  as  bad  now  as  it  gets  to  be. 

November  26,  1915.  General  reaction,  headache,  nausea  and  dizzi- 
ness.     Local  reaction.      Crusts  and  odor  less. 

December  8.  1915.  Injection  stock,  250  million.  Nose  not  washed 
for  one  day.  Large  typical  crust  on  left  side;  very  slight  characteristic 
odor  of  ozena.  Patient  says  that  odor  is  improving.  Crusts  very  hard 
to  I'emove.      Patient  generally  looks  very  much  Improved. 

December  15,  1915.  Injection  stock  Xo.  3,  500  million.  Condition 
about  the  same. 

December  29,  1915.  Injection  stock  No.  3,  250  million.  General 
reaction  immediately  following  last  injection.  Nausea,  headache,  chills, 
fever  and  dizzy.  Reaction  lasted  three  days.  Patient  noticed  that 
within  two  days  from  injection  crusts  practically  disappeared,  and  they 
are  much  easier  to  blow  out.  Examination:  Absolutely  no  odor;  few- 
crusts  far  back. 
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January  5,  1916.  Injection  Sherman's  No.  36.  Entire  nose  filled 
with  crusts.  Condition  about  the  same  as  in  first  examination.  No 
reaction.      Odor  strong,  but  not  typical  of  ozena. 

.January  8,  1916.  Injection  autogenous  vaccine,  300  million.  Slight 
odor.      No  crusts. 

January  10,  1916.  Injection  autogenous  vaccine,  600  million. 
Slight  nose  bleed  from  last  injection.  Slight  odor.  Crusts  easier  to 
remove.     No  reaction. 

January  15,  1916.  Injection  autogenous  vaccine,  600  million.  No 
crusts  or  odor.      No  reaction. 

January  21,  1916.  Injection  autogenous  vaccine,  1  billion.  Condi- 
tion same.     No  reaction. 

January  26,  1916.  Injection  autogenous  vaccine,  1  billion.  Odor 
same.      Few  crusts.      Patient  notices  great  improvement. 

January  31,  1916.  Injection  autogenous  vaccine,  1  billion.  Crusts 
much  easier  to  remove.  No  odor.  Has  not  washed  nose  tor  twenty- 
four  hours.      No  reaction. 

February  4,  1916.  Has  not  washed  nose  for  two  days.  No  odor: 
few  crusts.      Treatment  stopped   for  two   weeks.     Local  reaction. 

February  10,  1916.     No  odor;   slight  amount  of  crusts. 

February  19,  1916.  Injection  No.  5  stock,  100  million.  Crusts  de- 
cidedly  improved.      No  odor. 

February  23,  1916.  Injection  No.  5  stock,  2  00  million.  Nose  not 
washed  for  one  day.  Interior  plastered  with  whitish  crusts.  No  odor. 
In  spite  of  presence  of  the  crusts,  patient  does  not  notice  them,  and  they 
are  not  so  difficult  to  remove. 

A'(;/c — This  case  was  placed  in  the  Friedlander  group.  The  improv(>- 
ment  while  under  treatment  was  remarkal)le,  liut  often  in  three  or  four 
days  the  nose  would  fill  up  as  noted  on  January  5th,  and  it  would  seem 
that  no  improvement  had  taken  place.  The  patient  was  very  stubljorn 
and  hard  to  handle,  and  finally  refused  further  treatment. 

Tlie  pathologic  changes  in  the  nose  of  i-ilibits.  following  the 
intivivenous  injections  of  cuitures  of  the  Perez  bacillus,  have 
been  carefnlly  investigated  by  Ilofer'-''  and  more  recently  by 
liui-ekhardt  and  Oppikofer''^''.  The  local  manifestations  in  tin- 
turbinates  following  one  or  more  injections  are  marked.  Our 
specimens  show  the  whole  g.-nnut  of  changes  from  the  intense 
congestion  following  a  fjilal  dose  1o  a  complete  atrophy  with 
actual  destruction  of  the  houv.  The  observations  of  Bnrckhardt 
atul  Oppikofer  were  carefully  and  painstakingly  made,  but  their 
negatives  results  and  findings  are  so  at  variance  with  our  own  and 
the  findings  of  Ilofer  and  Perez,  that  we  can  only  attribute  them 
to  tile  use  of  cultures  so  often  .subcnllured  that  their  virulence 
had  been  greatly  lowered. 

Our  interest  in  the  nuitter,  however,  has  been  chiefly  in  uu'tliods 
of  producing  rapid  agglutinating  sera,  determination  of  toxicity, 
and   fatal   dose.     It   is  not  our  purpose   to  criticise  the  paper  of 
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Rurekhardt  aud  Oppikofer.  Our  rabbit  protocals  are  not  re- 
peated here  in  detail.  (See  Chart  No.  6.)  We  do,  however,  feel 
that  working  with  but  two  subcultures  furnished  by  Hofer,  their 
results  are  bound  to  be  unsatisfactory  and  inconclusive.  Our 
work,  as  shown  in  Chart  No.  6.  included  fifteen  strains.  The 
most  unsatisfactory  residts  were  obtained  with  cultures  furnished 
by  Hofer.  These  were  marked  originally  I  and  II.  but  whether 
they  were  the  same  cultures  furnished  Burckhardt  and  Oppikofer. 
also  marked  I  and  II.  we  are  unable  to  state.  It  was  only  after 
animal  passage  that  we  were  able  to  obtain  satisfactory  results 
with  these  strains. 

As  a  rough  basis  for  the  estimation  of  the  dose,  to  a  fresh 
vigorous  twenty-four  hour  agar  transfer,  five  cubic  centimeters 
of  salt  solution  was  added,  and  an  emulsion  made,  as  shown  in 
Chart  Xo.  6.  The  rabbits  injected  with  the  killed  cultures, 
following  the  method  of  Hofer.  lost  flesh  very  rapidly,  and  it 
seemed  impossible  to  secure  an  agglutinating  serum.  A  dose  of 
one  and  one-half  to  two  cubic  centimeters  (Chart  Xo.  6.  Rabbits 
Xos.  1  to  10)  seemed  invariably  fatal.  The  changes  in  the  nose 
were  marked,  but  we  could  not  isolate  the  Perez  from  the  nasal 
secretion  or  use  the  sera  for  agglutinating  purposes. 

As  soon  as  live  cultures  were  used  (Xos.  11  to  4!)).  the  rab- 
bits held  their  weight  better,  an  agglutinating  serum  was  easy 
to  obtain,  and  some  of  the  rabbits  lived  as  long  as  three  months. 
One  animal  lived  nearly  six  months,  but  the  average  length  of 
life  is  two  to  three  months,  after  three  to  five  injections  of  a 
maximum  dose  of  two  cubic  centimeters. 

We  have  recently  found  that  if  the  dose  is  started  very  small 
and  repeated  at  frequent  intervals,  a  serum  agglutinating  as 
high  as  1  to  2.000  can  be  obtained  iu  a  few  weeks.  (Xos.  38 
to  43.)  It  is  well  to  try  the  agglutinating  power  after  the  fourth 
injection,  and  if  present  to  keep  the  rabbit  without  further  in- 
jection, or  allow  at  least  a  ten  day  interval  to  elapse.  In  this  way. 
if  all  conditions  are  favorable,  the  animals  can  be  kept  alive  for 
six  mouths. 

Experiments  are  now  under  way  to  determine  the  endo-  and 
exo-toxin  content,  and  to  try  and  explain  the  great  variability 
in  the  toxicity  of  the  various  strains.  A  study  of  Chart  Xo.  6 
will  prove  useful  in  determining  the  maximum  dosage.  The 
details  are  self-explanatory.  Full  autopsy  protocals  are  not  given 
hei*e.  as  they  shed  no  light  on  the  question  of  dosage. 
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We  eaunot  uuderstaud  the  iuability  of  Burckliardt  aud  Opjii- 
kofer  to  demonstrate  the  Perez  bacillus  iu  the  nasal  secretion 
of  injected  rabbits.  In  spite  of  most  careful  search,  they  failed 
in  every  case. 

As  shown  in  Chart  No.  6.  the  organism  was  recovered,  iu  many 
eases,  in  pure  culture  aud  proved  by  agglutination.  The  typical 
eoryza  came  on  after  the  first  injection,  and  in  two  cases,  small 
healthy  rabbits,  previously  shown  to  be  free  from  Perez  contracted 
aente  coryza  by  cage  contact  with  the  diseased  animals,  and  the 
Perez  was  demonstrated  in  pure  culture  from  their  nasal  secre- 
tions. 

We  were  also  able  to  demonstrate  the  pure  culture  from  the 
heart,  blood  and  lungs,  the  latter  habitat  beiug  especially  sig- 
nificant iu  the  light  of  our  observations  concerning  the  rela- 
tion of  the  Perez  bacillus  to  the  bacillus  bronchisepticus  of  dogs. 

The  statement  that  they  were  never  able  to  produce  atrophy 
of  the  turbinates  is  directly  at  variance  with  our  own  expe- 
rience. Our  specimens  show  many  such  cases.  Their  claim  that 
the  virulence  of  the  culture  was  proved  because  the  animals 
died  of  acute  septicemia  with  large  doses,  is  open  to  serious  ob- 
jection. The  animals  probably  died  from  acute  toxemia  whii-li 
follows  the  administration  of  large  doses. 

Their  contention,  that  the  absence  of  crusts  and  odor  in  the 
nose  of  rabbits  is  an  important  point  against  the  specificity  of 
the  Perez  iujection.  is  unconvincing.  Crusts,  per  se.  have  nothing 
to  do  with  ozena.  The  formation  of  crusts  depends  on  the  chem- 
ical composition  of  the  secretion.  The  odor  is  always  less  marked 
when  the  secretion  aeciuires  a  watery  character.  In  our  own 
rabbit  experiments,  where  ten  to  fifteen  animals  were  confined  in 
one  cage,  a  very  characteristic  odor  could  be  noted  ten  to  fifteen 
feet  from  the  cage.  In  certain  animals  where  the  process  was  far 
advanced,  a  characteristic  ozena  odor  was  noted  as  soon  as  the 
head  was  split  open.  Their  admission,  that  they  never  saw  atrophy 
in  their  animals,  is  the  best  proof  that  they  were  not  dealing  with 
advanced  eases. 

BACTERIOLOGIC  STUDIES. 

This  part  of  tlie  paper  embraces  a  more  intensive  biologic 
study  of  "eoccobacillus  fnetidus  ozaMise"  (Perez)  than  contained 
in  the  previous  description  of  Hofer'-'.  and  comparative  studies 
of  bacillus  bronchisepticus  and  bacillus  mucosus  capsulatus.  Iu 
some   instances  we   are  at   variance  with  Hofer  concerning  the 
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morphologic  and  metabolic  behavior  of  the  organism.  Bat-illus 
hroiK-hisepticus.  exhaustively  studied  by  Ferry'^"',  iloGowan'^'. 
Torrey  and  Rahe'°*.  and  determined  by  them  as  being  the  specific 
organism  of  canine  distemper,  morphologically  almost  identical 
and  biologically  in  many  instances  similar  to  the  Perez  organism, 
and  the  advanced  hypothesis  that  the  infection  of  fetid  ozena  is 
carried  by  dogs,  presents  an  interesting  complex.  The  frequency 
with  which  organisms  of  the  Freidlauder  group  are  isolated  from 
typical  and  atypical  ozena  cases,  biologic  comparatives,  changes 
clinical  and  of  the  nasal  bacterial  flora  under  immunologic  meas- 
ures with  bacillus  Perez  vaccine,  led  us  for  the  time  being  to  the 
consideration  of  a  possible  bacterial  mutation.  Burekhardt  and  Op- 
pikofer'"'"  have  placed  the  organism  tentatively  among  the  Freid- 
lander-Aerogenes  group.  By  our  own  and  other  studies  we  are 
inclined  to  doubt  this  contention,  and  tend  rather  to  place  thC' 
organism  with  the  colityphoid  group.  Some  bacteriologists  may 
be  inclined  to  place  the  organism  with  the  hemorrhagic  septicemia 
group. 

[Morphology — The  vegetative  cell  from  twenty-four-hour  agar 
cultures  falls  into  one  of  two  groups:  (1)  A  distinct  eoecoid  rod 
with  a  poorer  staining  protoplasmic  equator,  though  not  sufficient 
to  confuse  as  a  diplococcus.  The  ends  are  round.  Dimensions 
from  0.75 — 1.25X0.4  microns.  (2)  A  larger  and  thicker  bacillus 
which  stains  more  uniformly.  Ends  less  rounded.  Dimensions. 
1.0 — 1.5X0.4 — 0.6  microns.  A  relative  constancy  in  the  sizes  of 
young  culture  organisms  is  encountered ;  pleomorphisra,  as  described 
by  Hofer.  api)earing  only  in  old  cultures.  The  bacillus  from  young 
broth  cultures  has  no  distinction  from  cultures  from  solid  media. 
In  old  broth  cultures  the  organism  is  larger  and  pleomorphism  is 
marked.  Chain  formation,  except  for  occasionally  two  or  three 
elements,  never  occurs.*  The  bacillus  is  uniformly  Gram  negative. 
Stains  with  ordinary  dyes,  though  not  intensely.  Bipolar  in- 
tensity in  coccoid  type.    Spores  or  capsule  are  never  developed. 

Agar  Plate  Colonies. — In  twenty-four  hours  at  37°  C.  surface 
plate  cultures  are  plainly  visible.  Round,  slightl.v  elevated  col- 
onies, one  to  two  millimeters  in  diameter.  Edge  entire.  Trans- 
lucent and  lustrous  by  reflected  light,  bluish  by  transmitted  light. 
In  forty-eight  hours  colonies  are  doubled  in  size,  circular  or  slight- 
ly ameboid,  slightly  elevated,  flat  or  slightly  convex.  Edge  un- 
dulate.   The  colony  becomes  slightly  less  transparent  and  some- 

•Long  chain  formation  with  bacillus  bronchisepticus  is  the  rule;  in  >'ouns 
broth  c-ultui'es  appt^aring-  in   lang-ing.  drop-like,  long'  slender  rods. 
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what  whitish.  Microscopically  the  colony  is  of  high  refractile 
index  and  internal  structure  homogeneous,  later  becoming  finely 
granular ;  center  grumose  in  old  colonies.  Old  colonies  show  little 
variation  except  for  inci-eased  size  to  about  eight  millimeters  in 
diameter,  central  opalescence  and  lessening  of  luster.  Blueness 
by  transmitted  light  of  the  less  dense  periphery  prevails. 

Agar  Stroke. — In  twenty-four  hours  at  37°  C,  a  luxuriant 
growth  has  developed  along  line  of  stroke.  Flat,  with  trans- 
parency increasing  toward  edges.  Edge  slightly  elevated,  lobate- 
lobulate,  microscopically  showing  marginal  colony  development 
(lappenbildung").  In  most  instances  the  medium  ultimately  be- 
comes deeper  yellow  or  brownish  in  color — one  strain  producing 
an  oxidization  of  the  medium  to  an  intense  brown. 

Plain  Broth. — In  twenty-four  hours  there  is  produced  a  diffused 
turbidity  of  the  medium.  No  change  for  several  days,  when  a 
granular  deposit  develops.  There  is  no  scum  formation.  The 
medium  gives  off  a  sickening  odor,  but  is  uncharacteristic. 

^Motility. — In  our  experiences,  the  organism  from  twenty-foui'- 
hour  broth  cultures  is  definitely  motile  in  all  instances:  with  cer- 
tain strains  a  typhoid-like  activity  is  manifested,  but  usually  the 
hanging  drop  shows  definite  but  .slow  motility  with  marked  ac- 
tivity of  occasional  organisms.*  In  older  broth  cultures  (seven 
days),  motility  persists,  though  weaker.  Long  flagella — usually 
six  are  demonstrable. 

Gelatin  Stab. — In  forty-eight  hours  a  delicate  filiform  growth 
has  developed  along  line  of  stab.  There  is  nothing  character- 
istic in  older  cultures.    Gelatin  is  not  liquefied. 

Potato. — In  twenty-four  hours  at  37°  C  a  moist  yellowish 
discoloration  of  the  surface  of  the  medium  appears.  The  out- 
line of  the  growth  is  not  usually  definite.  "With  certain  strains 
the  growth  may  be  colorless  or  slightly  whitish.  There  is  no  un- 
usual discoloration  of  the  potato,  or  it  may  be  slightly  discolored 
brown.  In  forty-eight  or  seventy-two  hours  the  growth  becDmes 
more  distinct  and  raised.  The  surface  becomes  uneven  aiid  cop- 
pery in   color.     ]\Iedium  discolored. 

Litmus  (Azolitmin)  ililk. — Certain  strains  show  an  increased 
alkalinity  or  no  change  in  the  reaction  of  the  medium,  while  the 
greater  number  show  a  slight  reduction  of  the  litmus,  and  some 

•Hofer  desoriherl  the  organism  as  being  immot:le.  Tiiis  same  character- 
istic is  ascribed  by  Burckbardt  and  Oppikofer.  althougb  in  only  one  of 
tliree  cultures  submitted  to  them  by  Hofer  was  the  organism  found  motile, 
:his  characteristic  prevailing  through  animal  experiments. 
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produce  definite  acid  production  with  coagulum.*  (See  Table  1.) 
Acid  production  is  slow,  and  rarely  occurs  before  forty-eight  or 
seventy-two  hours.  Cultures  of  various  ages  show  some  incDU- 
stancy  in  reaction. 

Endofuchsin  Agar. — In  the  first  twenty-four  or  forty-eight 
hours  the  colonies  are  apparently  nouaeid.  After  this  time  the 
centers  of  the  coh)nies  become  red.  while  the  periphery  continues 
white. 


TABLE  No.  7 


Carbohydrate    Fermentation    and 
Coccobacillus  Ozena 


Reaction    Record    of    Various 
Fetidus  Cultures. 


Culture 

Glucose 

Lactose 

flalt.  Jlann. 

Saff. 

Litmus  Milk 

0% 

A% 

G% 

A% 

G'l   GVt 

G':; 

1  day  2  day 

7  day 

Adolphus 

— 

_ 

_ 

_ 

_ 

_ 

_ 

Lilac 

Femol 

Si 

SI 

— 

— 

— 

— 

— 

A-l-C 

Kelleher 

12 

3.2 

— 

1.7 

5% 

10 

10 

A-f  C 

A  +  C 

A  +  C 

Strum 

— 

— 

— 

— 

— 

— 

— 

— 

Piffle 

_ 

_ 

_ 

_ 

_ 

A-KC 

A-f  C 

A-fC 

Plant 

_ 

_ 

_ 

_ 

Alk. 

Alk. 

Weber 

— 

_ 

_ 

_ 

— 

— 

Lil. 

A 

S.  L. 

_ 

1.3 

_ 

1.5 

_ 

_ 

— 

— 

A-l-C 

A-l-C 

Mrs.  Miranda 

10 

2.6 

— 

.05 
Alk. 

SI 

10 

10 

-     1  Lil. 

A 

Vienna 

2.8 

.7 

— 

Alk. 

Alk. 

Stefanovich 

_ 

— 

Lilac 

Spencer 

10 

— 

— 

— 

— 

Bloomenberg 

SI 

.6 

.2 
Alk. 

— 

~ 

~ 

18821 

SI 

1.9 

Alk. 

Lil. 

A-t-C 

A  +  C 

W.  B. 

12 

— 

— 

Lilac 

H.  Miranda, 

10 

- 

- 

- 

— 

(Gas  and  acid  readings  are  after  forty-eight  hour  incubation.) 
Carbohydrate  Fernientatiou. — There  is  nothing  consistent  in 
carbohydrate  fermenting  capabilities.  Cultui-e  age  gives  varia- 
tion. Some  cultures  are  ineifective  with  all  the  carbohydrates. 
Dextrose  is  most  often  fermented  (bubble  to  fifteen  per  cent.) 
Lactose  is  never  afifected.  Maltose,  mannite  and  saccharose  are 
variably  and  indifferently  fermented.     (See  Table  No.  T.^i 

Acid  Production  in  Dextrose  and  Lactose  Broth. — Reaction, 
change  in  dextrose  broth  is  usually  acid.  In  twenty-four  hours 
the  change  may  be  from  none  to  three  per  cent,  acidity.  In  the 
next  twenty-four  hours  there  may  be  but  little  change,  but  the 
acidity  percentage  is  most  frequently  reduced.  In  seven  days 
little  or  no  change  in  the  reaction  takes  place. 


•Hofer  states  litmus  milk  is  unchanged.     Buickliardt  and  Oppikofer  si 
that  acidit.v   is  occasionaUy  produced,  but  that  milk  is  never  coagulated. 
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No  appreciable  change  is  observed  iu  twenty-four-hour  lactose 
broth  cultures.  In  forty-eight  hours  the  acidity  may  reach  one 
per  cent.,  but  the  change  to  all  alkalinity  is  usual.  In  seven  days 
little  or  no  change  from  the  forty-eight-hour  reading  is  observed. 
(See  Table  No.  7.) 

Reduction  of  Nitrates  to  Nitrites. — Large  bacillus  bronchiseptieus, 
the  Perez  organism  can  be  broadly  divided  into  two  groups,  ac- 
cording to  its  nitrifj-ing  ability.  Of  the  organisms  isolated  by  us 
they  were  almost  equally  divided  in  this  respect. 

.iVnaerobiosis. — Aerobic,  but  readily  facultates  to  anaerobic, 
Growth  persists  in  deep  and  surface  anaerobic  cultures.  In  fer- 
mentation tubes  both  arm-s  are  at  first  luiiformly  turbid,  Avith  in- 
creasing turbidity  iu  the  open  arm. 

Odor. — We  ai-e  uuable  to  detect  a  marked  similarity  in  the  nasal 
odor  of  ozena  patients  and  cultures,  although  culture  odor  is  of- 
fensive*    It  is  not  dissimilar  'to  certain  other  bacterial  cultures. 

The  salient  morphologic  and  biochemic  characteristics  of  the 
Perez  bacillus  are:  A  short.  Gram  negative,  motile  coccobacillus, 
showing  more  intensive  polar  staining.  It  is  never  capsulated, 
and  spores  are  not  borne.  Gelatin  is  not  liquefied.  Growth  is 
never  mucoid.  Agar  colonies  are  somewhat  colilike.  It  may  or 
may  not  reduce  nitrates  to  nitrites.  It  is  not  fastidious  in  the  fer- 
mentation of  carbohydrates  or  in  the  production  of  acid.  Growth 
on  potato  is  fairly  characteristic,  although  not  constant.  Odor 
from  broth  cultures  is  offensive,  but  nof  characteristic.  It  may 
simulate  certain  of  the  Abel's  bacillus  of  the  Friedlander  group, 
and  at  times  render  confusion  in  the  morphology  and  certain  bio- 
logic characteristics.  The  Abel's  bacillus,  though,  can  be  made  to 
develop  capsule  and  is  never  motile.  With  the  most  painstaking 
effort  we  were  unable  to  develop  a  capsule  with  the  Perez  organ- 
ism. In  size,  shape,  tinctoral  reaction  and  motility  the  bacillus 
bronchiseptieus  and  bacillu.s  Perez  are  almost  identical,  although 
the  former  is  slightly  heavier.  Grouping  according  to  nitrification 
is  permitted  of  both  organisms.  Growth  upon  potato  is  similar 
in  most  instances.  Bacillus  bronchiseptieus  tends  to  grow  in  chain 
formation  in  broth,  is  almost  strictly  aerobic,  tends  to  alkali  pro- 
duction and  splits  no  carbohydrates.  Bacillus  Perez  generally  dif- 
fers in  all  these  respects.    (Table  No.  8.) 

In  pas.sing,  we  wish  to  place  emphasis  upon  motility  and  fre- 
quent acid  production,  as  demonstrated  by  us,  in  contravention  to 

*Hofer  lias  maintained  tliat  young  cuUures.  espeoiaUy  broth,  have  an  odor 
similar  to  the  characteristic  odor  of  ozena  in  man. 
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the  observations  recorded  iu  previous  publications.  From  a  cul- 
ture brought  by  oue  of  us  from  Hofer's  laboratory  the  organism 
was  proven  to  be  definitely  motile.  Likewise  do  we  find  relatively 
frequent  tendency  to  acid  production  with  certain  cultures,  al- 
though the  medium  reaction  is  unchanged  in  many  instances,  and 
occasionally  an  increased  alkalinity  develops. 

Agglutination  Studies. — A  potent  agglutinating  serum  was  eas- 
ily produced  by  immunization  of  rabbits  with  living  organisms. 
A  high  agglutination  titre.  1 :1000  to  2000,  existed  for  homologous 
strains,  a  relatively  lower  titre  existed  for  allied  strains.  For 
group  indentification  of  the  organism  we  found  that  low  serum 
dilutions  (1 :160)  Mere  sufficient  for  practical  purposes.  Even  in 
tliis  dilution  strains  could  be  coarsely  separated.  (Table  No.  9.) 
The  agglutiuability  of  the  organism  is  alway.s  low  until  after  a 
suitable  laboratory  life. 

Abel's  bacillus  and  others  of  the  Friedlaudcr  group  were  never 
agglutiuable,  even  in  very  low  dilutions  (1:20).  Two  strains  of 
bacillus  broncliisepticus  were  nou-agglutiuable  with  antisera — 
Babbit  No.  -i  (Adolphus)  —  the  only  agglutination  experiment 
carried  out  with  this  organisni ;  yet  this  organism  proved  to  be 
markedly  antigenic  iu  a  comjilenicnt  deviation  test  with  this 
antisera. 

Complement  Fixation  Studies. — Several  complement  fixation 
experiments  were  carried  out  for  bacterial  classification  by  spe- 
fic  protein  determinations,  using  a  Perez  antiserum  and  filtered 
autolysates  of  selected  Perez,  Abel's  and  bronchisepticus  cultures. 
The  results  of  these  experiments  were  striking  and  conclusive. 
After  determining  a  constant  and  detiaite  antigenic  power  of  the 
Perez  autolysate  with  various  immiine  sera,  the  antigenic  power 
of  the  Abel's  and  bronchisepticus  autolysates  with  Perez  antisera 
was  studied.  The  Abel's  antigen  was  impotent,  and  no  fixation  of 
complement  was  brought  about.  The  bronchisepticus  autolysate, 
on  the  other  hand,  was  equally  as  active  as  the  Perez  antigen  in 
complement  binding.  Complement  fixation  tests  with  senun  of 
clinical  and  bacteriologic  ozena  cases  were  always  negative. 

Animal  Observation. — Immvuiologic  measures  with  killed  cul- 
tures were  found  unsatisfactory,  owing  to  a  marked  toxicity  of 
killed  cultures  and  the  difficulty  of  procuring  an  agglutinating 
serum  of  sufficient  titre,  and  were  early  abandoned.  No  studies 
were  carried  out  to  determine  the  toxicity  of  bacterial  filtrates. 
but  the  toxic  fraction  is  apparently  very  high. 
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The  animals  (rabbits)  enjoyed  a  much  greater  tolerance  to  liv- 
ing cultures,  and  the  immunity  response  was  marked.  Under 
cultural  injections  (intravenous)  the  animals  rapidly  lost  in 
weight,  and  ultimately  succumbed  to  the  intercurrent  infections. 

The  changes  in  the  nose  are  described  elsewhere  in  this  paper. 

Under  injections  of  large  doses,  bacterial  infarcts  formed  in 

TABLE  No.  9 

Agglutination  Record  for  Group  Identification  of  Coccobacillus 
Ozenae  Fetidus  Cultures  and  Coarse  Separation  of  Strains. 
Group  Differentiation  of  Abel's  Bacillus  and  B.  Bronchisepticus. 


Rabbit  Antisera 

Culture 

4 

d  o. 

o  ^ 

^1 
2-3 

a 

< 

O  00 

2:i 

^1" 

B.  Perez,  •« 

Adolphus 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

Alpert     _ 

+ 

+ 

+ 

— 

+ 

— 

+ 

Femol 

+ 

+ 

+ 

— 

— 

+ 

+ 

Kelleher 

— 

— 

+ 

— 

— 

Strum 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

Griffin 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

18821 

+ 

+ 

+ 

+ 

+ 

— 

+ 

Piffle 

+ 

+ 

— 

— 

— 

+ 

+ 

+ 

Mrs.  Miranda 

+ 

— 

+ 

+ 

+ 

Vienna 

+ 

+ 

+ 

+ 

+ 

+ 

Rab.  11  Femol 

— 

+ 

+ 

+ 

Rab.  8  Vienna 

+ 

+ 

Weber 

— 

— 

— 

— 

+ 

+ 

Kelleher  B. 

+ 

+ 

Plant 

+ 

+ 

S.  L. 

+ 

+ 

+ 

Stefanovich 

+ 

Spencer 

+ 

B.  Abel's, 

Knealy 

— 

— 

— 

— 

— 

— 

Grove 

— 

— 

— 

— 

— 

Tuckey 

— 

— 

— 

— 

— 

Faber 

— 

— 

— 

— 

B.  bronchisepticus. 

No.  1 

— 

No.  2 

— 

various  portions  of  the  l)0(ly.  These  did  not  go  on  to  suppuration. 
Not  infrequently  such  infarcts  developed  on  the  ears,  and  cultures 
from  these  showed  vial)ility  after  many  months. 

The  organism  was  isolated  from  the  heart  blood,  nose  and  lungs. 
In  one  instance  we  were  able  to  isolate  the  organism  from  the 
nose  of  another  animal  that  had  received  no  injections,  but  had 
been  caged  with  an  injected  animal. 
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Experimental  inoculations  by  submucoiis  injection  were  posi- 
tive in  that  the  oi-ganism  was  recovered  with  associated  atrophic 
changes. 

Clinical  Bacteriologic  Considerations. — From  forty  eases  of  typi- 
cal ozena  under  observation  the  Perez  organism  was  recovered  in 
twenty-eight  instances.  In  not  a  few  instances  we  were  compelled 
to  make  repeated  attempts  before  the  organism  could  be  isolated. 
Isolation  of  the  organism  is  beset  with  no  difficulties  except  when 
the  accompanying  bacterial  flora  contains  weedy  overgrowing 
types.  The  commonest  oft'enders  are  the  bacillus  pyocyaneus  and 
organisms  of  the  Friedlander  group. 

The  Abel's  bacillus  and  others  of  the  Friedlander  group  are 
deserving  of  special  consideration.  Of  the  forty  eases  studied 
by  us,  some  of  the  Friedlander  group,  usually  Abel's,  were  isolated 
in  twelve  instances  to  the  exclusion  of  positive  Perez  findings.  In 
five  instances  of  an  initial  positive  Perez  diagnosis  Fried- 
lander organisms  appeared  in  cultures  after  Perez  vaccine 
therapy  with  negative  Perez  cultures.  In  one  instance  (Kelleher ) 
Abel's  and  Perez  bacilli  were  easily  isolated  from  the  same  culture. 

Our  search  for  Perez  in  plates  giving  colonies  of  the  Abel's 
bacilli  was  not  as  thorough  a.s  it  should  have  been,  owing  to  the 
belief,  for  a  considerable  time  entertained  by  us,  that  a  bacterial 
separation  of  fetid  ozena  cases  might  be  made,  or  that  the  organ- 
isms were  coetiologic.  In  the  light  of  recent  studies  we  are  in- 
clining to  the  belief  that  the  activities  of  the  Perez  bacilli  in  the 
nose  creates  a  condition  symbiotic  for  Friedlander  organisms,  and 
that  negative  Perez  findings  from  typical  cases  were  due  to 
technic  difBculties.  The  belief  is  now  entertained  by  us,  though 
not  yet  verified,  that  through  the  activities  of  the  Perez  bacillus 
there  is  created  an  environment  favorable  for  the  development  of 
organisms  of  the  Friedlander  group,  and  these  in  turn  exercise 
an  action  antagonistic  to  the  Perez  organism.  There  are  many 
parallels  for  the  assumption  of  this  attribute  of  the  Friedlander 

In  a  considerable  series  of  studies  of  the  nasal  bacterial  flora 
of  nonozena  cases  the  Perez  coccobacillus  was  never  found,  ex- 
cept in  three  cases  of  syphilitic  ozena.  These  eases,  though,  were 
typical  ozena.  Organisms  of  the  Friedlander  group  were  not  in 
frequently  present. 

Again,  Abel 's  bacilli  vaccines  are  without  the  slightest  influence 
in  Abel's  ozena  cases,  hut  the  focal  response  in  tliese  cases  under 
Perez  vaccine  therapy  is  startling. 
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The  theory  that  dogs  are  the  medium  of  fetid  ozena  trans- 
mission has  been  both  exploited  and  qiiestionedr  Up  to  the 
present  time  we  have  given  no  consideration  to  this  phase  of 
ozena,  and  have  taken  bacillus  bronehisepticus  for  comparative 
study,  as  it  is  the  organisms  more  like  eoccobacillus  ozena?  fetidus 
than  any  other  of  which  we  have  knowledge.  Distemper,  a  com- 
mon and  often  an  epidemic  canine  malady,  begins  as  a  nasal  in- 
fection. "While  kennels  may  at  times  he  decimated,  the  animals 
usually  recover.  Infection  produces  prostration,  but  death  is 
usually  due  to  secondary  invaders.  Distemper  carriers  are  not 
common. 

Conclusions, — Some  characteristics  of  eoccobacillus  feti<lus 
ozenK  (Perez)  have  been  heretofore  erroneously  described,  in 
that  the  organism  is  motile,  may  ferment  carbohydrates  and  may 
produce  acid, 

eoccobacillus  ozena^  fetidus  and  Abel's  bacillus  are  distinct  bac- 
terial entities. 

There  is  a  startling  similarity  between  eoccobacillus  ozeua> 
fetidus  and  bacillus  ))ronehisepticus,  the  specific  organism  of 
canine  distemper.  This  similarity  is  pronounced  in  complement 
fixing  phenomenon. 

The  eoccobacillus  fetidus  ozena-  group  is  made  up  of  manj-  sub- 
varieties  or  strains, 

Coceobacillus  fetidus  ozen;t  is  probably  the  specific  organism  of 
typical  fetid  ozena  in  man. 

A  change  in  the  name  of  the  organism  from  eoccobacillus 
ozenai  fetidus  to  bacillus  rhinosepticus  is  proposed. 

CONCLUSIONS, 

The  conclusions  stated  in  our  preliminary  report,  with  excep- 
tions about  to  be  noted,  still  stand,  and  we  repeat  them  here : 

1.  The  eoccobacillus  fetidus  ozena?  Perez,  as  isolated  by  Hofer, 
has  answered  all  the  bacteriologic  requirements  necessary  to  es- 
tablish its  identity  as  the  etiologie  factor  in  ozena, 

(Notf. — We  feel  that  this  conclusion  must  be  accepted  with  cer- 
tain reservations.  We  have  been  unable  to  obtain  a  complement 
fixation  with  untreated  ozena  patients.  Whether  this  failure  is 
due  to  faulty  technic  or,  for  various  reasons,  impossible  of  accom- 
plishment, we  are  iinable  to  state.) 

2.  The  isolation  of  this  organism  is  attended  with  considerable 
difficulty. 

{Xotc. — Tliis  statement  no  longer  holds,  as  with  our  discovery 
of  the  motility  of  the  organism,  our  improved  methods  of  isolation. 
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and  the  ease  with  which  the  cultures  can  be  proved  by  agglutina- 
tion and  complement  fixation  reactions,  the  matter  is  compara- 
tively a  simple  one.) 

3.  The  production  of  agglutinating  serum  in  rabbits  is  an  ex- 
ceedingly difficult  task. 

(Note. — The  use  of  live  instead  of  killed  cultures  has  enabled  us 
with  as  few  as  four  injections,  and  within  a  period  of  four  weeks, 
to  produce  a  serum  which  agglutinates  in  a  dilution  as  high  as  one 
to  two  thousand.) 

4.  The  preparation  of  autogenous  vaccines  in  every  case  is  very 
difficult,  if  not  impossible. 

{Note. — This  statement  refers  to  the  difficulty  of  isolating  the 
Perez  organism  in  the  Friedlander  group.  Now  that  we  have 
found  that  almost  as  brilliant  results  can  be  obtained  in  this  group 
by  means  of  our  stock  of  Perez  vaccine,  this  difficulty  in  the 
treatment  has  been  overcome. 

5.  At  present  mixed  vaccine  made  from  various  strains  of 
Perez  bacillus  is  the  most  practical  method  of  treatment  which  is 
now  available. 

{Note. — This  statement  stands  without  change.) 

6.  It  may  be  necessary  to  precede  or  combine  with  the  treat- 
ment in  the  vaccines  made  from  the  organi.sms  which  are  usually 
present  in  combination  with  the  Perez  bacillus. 

{Note. — As  already  noted,  the  preliminary  treatment  with  a 
mixed  .stock  vaccine  has  proved  unnecessary.  In  our  first  vaccines 
we  combined  the  Perez  bacillus  with  the  Friedlander,  micrococcus 
catarrhalis,  pneumococcus,  and  other  well-known  organisms  found 
in  chronic  catarrhal  conditions,  and  found  very  quickly  that  these 
mixed  vaccines  were  not  nearly  as  efficacious  as  vaccines  made 
from  the  various  strains  of  the  Perez  organism. 

7.  It  may  be  possible  that  there  may  be  two  or  more  types  of 
ozena,  bacteriologically  different  but  clinically  identical. 

{Note. — As  already  noted,  we  have,  for  the  sake  of  convenience, 
divided  clinical  ozena  into  two  bacteriologic  groups.  With  im- 
proved technic  and  further  morphologic  studies,  we  believe  the 
so  called  Friedlander  group  will  become  increasingly  smaller. 
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Father  of  case  30,  Chart  II. 
Congenital  syphilis. 
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Aug.  13,  1915 
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not  noted,  patient 
says  odor  is  always 
complained  of  by 
surrounding. 

i?3 
0)  o 

a.'r.ij  o  o 

^    ^   O 

o 
to        ^ 

5i| . 

"-S  S  p 

oo 

CO 

-* 

to 

(M 

c 

>-5 

CD 

D. 

<! 

to 
c, 

< 

bi 

3 
< 

U5 
00 

C 

a. 
< 

to 

m 

Oh 

Oh 

CD 
Ph 

PL, 

C 

s 

o 

O 

o 

a! 

■o 
a 
ca 

Ol 

M 

CM 

C<1 

S-2 


.Is 
Is  c 


■r.i 


0(M 


mT3 

£5 


S.J2 

X  o 


•3g 


1 

o 

J 

ill 

s 

2 

J3  C 
bO— 

,"s| 

0  S  fS 

CS 

si 

3>2 

•a  c 
•5  S 

■3 
0 

—  c 
|g 

■r> 
0 

.E  0) 

0 

?3 

.sg 
0 

.5  £ 

0 

C3 
0 

1« 
.S  <u 

0 

3.2 

Ma 
< 

_> 

150 

z 

>; 

eS 
a 
Z 

> 

bo 
Z 

1 

bo 
Z 

bO 
Z 

<u 
> 

bd 
<u 

Z 

3 

"3 
0 

c 

0) 

Cm 

a> 

c 

u 

<u 
CM 

c-< 

bo 

a  0  m 

111 

1 

J3  i^ 

a  3  u 

so" 

s  ^  ■ 
2  sis 

c 

§1 
0 

>> 

a  a 

0)   t) 

"3 

c 
0 

1   . 

bOX> 
0  3 

0*^ 

"55 
is  <i' 

0 
0 

10 

10 

> 

0 

z 

10 

0 

U5 
(M 

fa 

U5 

c 

2053 

■a 

73 

T3 

0) 

> 

3 

0 
> 

3 

■a 
— 

10 
d 

0 

0 

0 
10 

0 

(M 

3 

CO 

10 

^ 

CO 

c 
^  0 

ji 

c 

■^ 
M 
0 

U5 

> 

0 

z 

CO 

cq 

Q 

CO 
N 

0) 

Q 

CO 
(M 

d 

Q 

0 

0 

0 

CO 
0 

0 

i 

z 

a> 
Q 

d 

1 

IM 

CO 

■* 

10 

50 

o 

■a 

■3 

S   . 
SK 
—  3 

Si 

0 
■a 

S 

0  tr 

SI 

•a 
•3 

a 

i:  ^ 
3 

5i 

0 
"3 

s 

0    . 

0 
0 

T3 
"3 

eg 

a  . 

0   m 
—.  -, 

C5 

0 
•a 

"3 

S 
0   . 

5§ 

C9JS 

a<_ 
0- 

Lived   two   and   a  half 
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general  Perez  infection. 
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hours.     Baby     rabbit, 
weight  230  grams 
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CHART  VL  (Continued) 

^neral  Survey  of   Rabb  t  Experiments  to  Obtain 
;:  5  cubic  centimeters  of  salt  solution  added  to  24  hour 
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Dr.  Thomas  J.  Harris,  New  York  City,  had  used  the  vaccine  furnished 
by  Dr.  Dwyer  in  about  half  a  dozen  cases,  trying  it  very  faithfully,  but 
had  failed  to  get  results. 

Dr.  .1.  A.  Stiicky,  Le.xington,  Ky..  had  used  some  of  the  vaccine,  re- 
ceived from  Dr.  Horn  six  weeks  before,  in  four  cases  of  ozena — not 
atrophic  rhinitis — and  in  all  of  them  had  gotten  good  results,  in  two 
cases  after  the  second  in.lection,  and  in  two  after  the  fourth  in.jection. 
How  long  these  results  would  last  he  could  not  tell.  He  was  still 
using  the  vaccine.  Two  of  these  patients  had  traveled  all  over  the 
country  seeking  relief.  There  was  now  no  odor  at  all,  and  the  crusts 
were  much  softer  and  diminished  greatly. 

Dr.  George  L.  Kkhartls,  Fall  River,  Mass.,  had  used  Dr.  Horn's  vac- 
cine in  one  case,  of  long  standing,  with  thick  nasty  crusts  in  the  nose 
and  nasopharynx.  After  four  or  five  in,iections  the  crusts  had  dimin- 
ished, and  the  ]iatient  ex))ressed  himself  as  Ijeing  improved.  No  wash- 
ing was  allowed  in  the  nose,  and  heavy  hawking  was  forbidden.  Ex- 
periments should  be  continued  with  any  kind  of  vaccine  which  offered 
hope  of  making  the  lives  of  these  patients  more  comfortable. 

Dr.  Kobert  Clyde  Lynch,  New  Orleans,  La.,  had  been  using  for  two 
months  the  Parke-Davis  vaccine  of  the  Perez  organism  in  thirty  cases. 
Following  the  second  injection  there  had  been  marked  diminution  in 
the  odor,  Ijut  this  did  not  continue.  After  some  period  of  this  treat- 
ment some  of  the  patients  developed  a  hemorrhagic  condition  of  the 
nasal  mucosa,  lileeding  following  the  slightest  disturbance  of  the  crusts. 
This  had  become  a  decided  factor  in  efforts  to  relieve  these  patients, 
and  one  with  which  he  had  not  had  to  deal  before  using  the  vaccine. 
In  no  case  had  the  scabs  ceased  forming,  nor  had  the  mucous  memlirane 
changed  in  its  character.  They  followed  the  usual  reaction  after  the 
first  injections  in  some  cases.  It  was  possible  to  demonstrate  an 
organism  said  to  be  that  of  Perez  in  all  cases,  though  since  hearing 
Dr.  Horn  he  was  quite  sure  there  had  been  a  mistake  in  the  bacterio- 
logical findings.  Syphilis  was  excluded  Ijy  Wassermann  and  lack  of 
history  and  clinical  manifestations.  He  used  from  500,000,000  to 
3,000,000,000  as  dosage,  and  repeated  every  two  to  five  days.  Results 
had  not  Ijeen  satisfactory. 

Dr.  Claude  E.  Cooper,  Denver,  Colo.,  had  been  studying  a  series  of 
thirty-four  cases,  in  only  one  of  which  was  found  the  Perez  bacillus  or 
bacillus  bronchisepticus.  The  organism  was  found  under  the  periosteum 
In  a  limited  experience  he  had  had  no  success  with  vaccine  treatment 
in  these  cases. 


SPONTANEOUS  RECOVERY  IN  CEREBROSPINAL 
MENINGITIS  OF  OTIC  ORIGIN.  WITH  REPORT  OF 
A  CASE. 

By  SAMUEL  McCULLAGH.  M.  D.,  New   York,   N.   Y. 

Recovery  from  diffuse  purulent  meningitis  is  of  such  rarity 
that  each  case  is  worthy  of  report  so  that  a  mass  of  evidence  may 
be  accumulated  for  study.  Thus,  in  time,  it  may  be  possible  to 
winnow  out  non-essentials  in  treatment  and  establish  a  rational 
therapy.  Prior  to  1901  only  three  authors  had  reported  recoveries 
from  this  dread  complication.  Since  that  time  many  ease  reports 
have  appeared  and  an  exten.sive  literature  has  sprung  up.  The 
most  superficial  e.xamination  of  this  material  immediately  reveals 
an  inaccuracy  of  classification  or  diagnosis,  and  the  number  of 
cured  cases  will  be  greatly  reduced  if  cases  of  meningism  and  serous 
meningitis  be  excluded.  Bench  in  1909  {16th  Int.  Cong,  of  Med., 
Budapest)  collected  101  cases  from  the  literature,  of  which  56 
had  died  and  45  recovered.  Of  the  recovered  cases,  34  were 
serous  meningitis,  4  circumscribed  purulent  with  serous  meningitis, 
4  circumscribed  purulent  meningitis,  and  but  3  cases  of  diffuse 
purulent  meningitis.  Haymann  in  a  Sammelreferat  in  1910 
(C.  f.  0.  1910-1911,  H.  9)  reported  upon  34  cured  cases,  of 
which  12  were  of  the  diffuse  purulent  type.  In  personal  expe- 
rience. Day,  of  this  Society,  is  facile  princeps.  Prior  to  the 
spring  of  1913  he  had  operated  upon  61  eases  with  four  recoveries, 
and  a  possible  fifth,  though  repeated  lumbar  punctures  in  this 
ease  gave  dry  taps  and,  hence,  the  diagnosis  was  not  established. 
The  careful  clinical  studies  of  these  cases  which  he  has  presented 
to  this  Society  have  added  to  our  knowledge  of  the  sub.iect  and 
give  his  opinions,  from  which  the  writer  will  freely  quote,  the 
weight  of  authority. 

Though  for  diagnostic  purposes  meningeal  involvement  of  every 
kind  must  be  recognized,  of  particular  interest  to  the  otologist 
are  three  types,  (1)  ;\Ieningism,  (2)  Serous  Meningitis,  and  (3) 
Purulent  Meningitis,  which  may  be  localized  or  diffuse,  the  latter 
having  two  forms,  the  fulminating  and  progressive.  The  clinical 
picture  presented  by  all  these  t.vpes  may  he  of  such  similarity  that 
a  diagnosis  made  without  study  of  the  cerebrospinal  fluid  cannot 
be  considered  accurate  or  positive,  and  differentiation  must  rest 
solely  upon  lal)oratorv  findings. 
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That  there  may  lie  no  present  confusion  of  terms  tlie  writer's 
conception  of  the  definition  of  the  types  of  meningeal  involvement 
mentioned  is  here  very  brieflj'  given  in  terms  of  cerebrospinal 
Huid  findings. 

In  meningism  the  cerebrospinal  fluid  is  clear  and  sterile.  There 
are  no  cytological  changes.  ^Meningism  is  defined  by  Jackson 
( ]\Ieningism  as  Distinguished  from  [Meningitis,  J.  A.  'SI.  A.,  ilar. 
30,  1907,)  as  "a  morbid  state  characterized  by  a  meningitic 
syndrome  without  intracranial  inflammation."'  He  differentiates 
the  toxemic,  irritative  and  reflex  types. 

In  serous  meningitis,  in  addition  to  chemical  changes,  the  fluid 
may  be  cloudy  or  clear,  but  always  contains  leucocytes.  The 
degree  of  cloudiness  will  depend  upon  the  leucocyte  content.  The 
leucocytes  present  in  this  condition  have  clear  outlines,  the  nuclei 
are  distinct  and  the  normal  staining  reactions  are  preserved.  In 
rare  instances  bacteria  will  be  found,  which,  however,  are  not 
autochthonous  but  have  escaped  into  the  cerebrospinal  fluid  when 
a  bacteremia  is  present,  or  from  some  focus  in  the  brain.  They 
have  lost  their  vitality  iind  no  growth  occurs  when  their  culture 
is  attempted. 

In  diffuse  purulent  meningitis  leucocytes  and  bacteria  are  always 
l)resent.  The  leucocytes  in  these  cases  are  trvie  pus  cells,  the 
i>utlines  being  irregular,  the  nuclei  indistinct  and  the  normal 
staining  reactions  lost.  The  bacteria  present  always  show  growth 
upon  suitable  culture  media.  While  meningitis  may  be  caused  by 
staphylococci,  cases  in  which  this  is  reported  as  the  causative 
organism  are  under  the  suspicion  that  contamination  from  the 
skin  in  making  the  puncture  has  occurred,  unless  repeated  punctures 
constantly  show  this  organism. 

The  classification  of  serous  meningitis  as  a  true  meningitis 
does  not  seem  firmly  established  beyond  contradiction.  Boenning- 
haus  (Die  Ac.  Men.  Ser.,  Wiesbaden,  1897,)  regards  it  as  an 
antecedent  stage  of  an  acute  purulent  condition,  just  as  an  acute 
catarrhal  otitis  media  may  be  but  the  antecedent  stage  of  an 
acute  purulent  condition.  Korner  (quoted  by  Kopetzky, 
Meningitis,  Tr.  A.  L.  R.  0.,  1912,)  ,says:  "Without  doubt  we 
are  dealing  with  a  very  early  stage — initial  stage  of  a  pvirulent 
leptomeningitis.'"  Kopetzkj'  (ibid.),  reviewing  the  subject,  says 
■'the  conclusion  is  justified — even  in  the  absence  of  direct  evi- 
dence to  support  it — that  in  meningitis  we  are  dealing  with  a 
disease  whose  nature  is  progressive  which  may  terminate  in  re- 
covery in  its  initial  stage."    As  direct  evidence  against  this  view 
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Day  (Surg.,  (iyu.  and  Ob.,  August,  I'JliJ,)  iu  reporting  upon  5j 
eases  of  otitic  meningitis  makes  the  statement  tiiat  in  none  of  the 
fatal  cases  iu  which  the  fluid  was  examined  did  lie  find  that  this 
(serous  meningitis)    occurred. 

That  eases  falling  within  the  definition  given  by  Jackson  of 
meningisra  may  present  the  laboratory  picture  of  a  serous  menin- 
gitis is  well  illustrated  by  a  case  reported  by  Moussaud  and  Weis- 
senbach (Paris  Medical  No.  11-12)  in  which  the  cerebrospinal 
fluid  became  puriform  following  the  injection  of  typhoid  prophy- 
lactic, recovery  promptly  following  the  diagnostic  lumbar  punc- 
ture. The  presence  of  leucocytes  in  meningisra  may  be  due  to  an 
intense  toxemia  or  to  the  abnormal  response  of  the  individual  to 
a  moderate  toxemia.  It  is  recognized  that  those  with  an  unstable 
nervous  system  are  more  prone  to  nieningism.  Koruer  (ibid)  in 
speaking  of  the  propagation  of  organisms  of  low  virulence  in  the 
subarachnoidal  space  says  "the  toxic  si^bstances  produced  by  their 
growth,  acting  as  irritants,  cause  an  increase  in  the  leucocytes  in 
the  cerebrospinal  fluid."  Admitting  that  this  occurs  in  the  in- 
itial stage  of  a  purulent  meningitis,  jMoussaud's  case  proves  that 
the  leucocytes  may  be  increased  in  the  cerebrospinal  fluid  without 
the  presence  of  organisms  intracranially,  the  irritating  toxic  sub- 
stance being  carried  by  the  blood  or  lymph  stream.  In  this  in- 
direct manner  is  it  possible  also,  that  the  changes  in  the  cere- 
lirospinal  fluid  in  localized  meningitis  may  be  induced. 

Under  serous  meningitis  have  been  included  cases  which  show 
a  non-reproductive  organism  in  the  cerebrospinal  fluid.  Is  it  not 
possible  that  the  vitality  of  the  organisms  recovered  in  the  cured 
cases  of  diffuse  meningitis  may  have  been  so  low  that,  though 
growth  occurred  when  planted  upon  siiitable  media  in  a  favor- 
able environment,  yet  in  the  relatively  unfavorable  environment 
of  the  cerebrospinal  fluid,  they  were  practically  incapable  of  mul- 
tiplication and  hence  relatively'  impotent? 

In  view  of  the  termination  of  the  case  to  be  reported,  if  it  be 
admitted  as  one  of  diffuse  purulent  meningitis,  the  possibility  of 
self-limitation  in  an  advanced  stage  must  be  considered  and  the 
suspicion  is  born  that  the  cases  that  have  recovered  may  have 
done  so  iu  spite  of,  rather  than  on  account  of,  some  of  the  opera- 
tive measures  that  have  been  undertaken  for  their  relief.  Day, 
although  credited  with  four  recoveries,  said  (Discussion,  Treat, 
of  .Men.  Kopetzky,  Tr.  A.  L.  R.  O.,  1914,)  "he  did  not  believe  there 
is  any  known  agent  or  method  which  will  cure  an  active  menin- 
gitis."   AYhiting  does  not  believe  that  any  case  of  diffuse  purulent 
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meningitis  ever  recovers.    ( Di.scussion.   Day's  paper,   Surg..  Gyn. 
and  Ob..  Apr.  1913.) 

In  the  literature  the  following  cases,  of  otitic  origin,  have  been 
found  in  which  recovery  has  taken  place  although  bacteria  capable 
of  growth  were  present  in  the  cerebrospinal  fluid.  The  search  has 
been  fairly  exhaustive. 

OriiaiiUm   Present. 
Gram  neg.  diplococci.  Rod- 
like strep 
Streptococcus 
Streptococcus 
"Bacteria" 
Rod-like  Ijacteria 
Diplococci 

Cocci  in  chains  and  groups 
Gram    pos.    cocci    in    chains 
Gram'  pos.  cocci 
Diplococci 

Streptococcus  Mucosus  Caps 
Diplococcus  Lanceolatus 


Author. 

Held  and  Kopetzky 


Alexander 
Mygind 


Willmack        ' 
Alexander 

Urbanstitsch  I 
Holmgren  \ 
Sheppard  1 

Stacke  / 

Gradenigo 

Schultze 

(Clinic  of   Halle) 


Sokolowsky 
Hautant 

Laurens 


Collected  by  Haymanu. 
N     C.  of  Ohr.,  1910-11, 
H9. 


Day 


Bryant 
McKenzie 


Scott   I  .J  Cases  » 
Syme 
Friesner 
Lynah 


Collected  by  Blanluet 
Thesis,  Paris,  1907, 
B. 


Surg.     Gyn.     and 
April,  1913 


Staphylococcus 
twice) 

Diplococcus 

Streptococcus 

Staphylococcus 

twice) 
Streptococcus 
Diplococci      and 

chains 

Ob.      Streptococcus 


(recovered 


ITth    Int.    Cong.    Med. 

London,  1913 
Tr.   A.   L.   R.   O.    1914 
Proc.  Royal  Med.  Soc. 

London,  1914-15,  V. 

83 
Discussion  of  Coulet's 

Case 
Discussion  of  Coulet's 

Case 
Trans.  Sec.  of  Otology, 

X.  Y.A.M.  Oct.  1915 
Trans.  Sec.  of  Otology, 

N.  Y.A.M.  Nov.  1915 


Streptococcus 

Streptococcus 

Influenza 

Gram  pos.   Diplococcus 

Cocci  in  pairs  and  chains 
Streptococcus 


"  Bacteriological  ly    proved" 
Streptococcus 
Streptococcus 
Friedlander's  bacillus 


Of  this  total  of  31  cases,  the  12  collected  by  Ilaymann  and  the 
6  by  Blanluet  were  not  traced  to  their  original  source.  It  may 
be  that  some  of  the  cases  included  by  Haymann  did  not  show- 
growth  from  the  organisms  recovered  from  the  cerebrospinal 
fluid. 
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Three  cases  mentioued  by  Scott  in  a  discussion  as  '"baeterio- 
logically  proved"  are  included.  The  case  reported  here  is  not  in- 
cluded nor  are  the  two  cases  to  be  reported  by  Crockett. 

The  bacteriological  history  in  some  cases  is  very  much  lacking 
in  detail.    The  findings  may  be  grouped  as  follows : 
11  Streptococcus,  including  one  mucosns  capsulatus. 
1  Influenza  bacillus. 
1  Friedlander's  bacillus. 

1  Diplococcus  laneeolatus. 

2  Staphylococcus,  recovered  twice  in  each  case. 
10  Cocci,  not  accurately  described. 

2  Bacteria. 

3  "Bacteriologically  proved"  but  organism  not  named. 

The  following  case  is  presented  for  your  consideration  with  i 
full  recognition  of  the  lack  of  detail  in  the  history  and  due  apology 
therefor.  The  case  was  seen  by  the  writer  in  conjunction  witl; 
Dr.  Max  Peldman,  whose  patient  she  was. 

I.  P.,  female,  18  years  old,  was  admitted  to  the  Beth  David  Hospital 
on  April  28,  1914,  with  the  following  history.  A  submucous  resection 
of  the  septum  had  been  performed  four  days  previously.  Both  sides 
had  been  packed.  Sore  throat  followed  and  later  pain  developed  in 
both  ears,  which  was  her  chief  complaint  on  admission.  The  tem- 
perature was  101%°.  The  next  day  a  double  paracentesis  was  per- 
formed and  hot  irrigations  ordered.  The  temperature  ranged  between 
lOlo  and  103°,  and  the  symptoms  of  mastoiditis  showing  no  abate- 
ment, on  May  1,  a  double  mastoidectomy  was  performed.  The  dura 
in  the  region  of  the  roof  of  the  left  antrum  was  penetrated  by  the  sharp 
edge  of  a  piece  of  bone  broken  off  by  a  curet.  The  site  of  this  tear 
was  carefully  cleaned  with  alcohol,  the  wound  enlarged  slightly,  and  a 
small  rubber  tissue  drain  inserted.  The  patient  did  not  react  well 
from  the  operation,  being  delirious  the  night  following  the  operation 
and  semi-comatose  the  next  day.  The  temperature  varied  from  about 
102°  to  105°  for  the  five  days  following  the  operation.  On  May  7.  a 
lumbar  puncture,  made  by  Dr.  A.  Braun,  gave  a  clear  fluid  which,  on 
centrifuging,  showed  many  capsulated  streptococci.  No  bacteriological 
facilities  being  available,  no  culture  was  made.  The  temperature  which 
seemed  falling  by  lysis  at  this  time  reached  normal  the  next  day,  and 
never  went  above  100°  during  the  remainder  of  her  stay  in  the  hos- 
pital, in  spite  of  the  progress  of  her  meningeal  symptoms.  The  patient 
had  all  the  classical  symptoms  of  a  diffuse  meningitis,  including  stiff- 
ness of  the  neck,  Kernig's  and  Babinski's  signs,  extreme  restlessness 
necessitating  restraint,  involuntary  urination  and  defecation,  etc.  In 
addition,  there  was  nystagmus  to  the  right,  facial  paresis,  paresis  of 
the  right  side  beginning  in  the  leg  and  extending  to  the  arm  and 
aphasia. 

The  writer  regrets  that  the  history  of  this  case  was  so  carelessly 
kept   that  it  is  impossible  to  present  the  time  of  occurrence  of  these 
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symptoms  in  an  orderly  manner  and  only  the  bare  facts  therein  re 
corded  can  be  given,  supplemented  in  a  slight  degree  by  his  remem- 
brance of  the  case  as  corroborated  by  those  associated  with  him  in  its 
treatment. 

At  the  time  the  lumbar  puncture  was  made,  and  the  presence  of  what 
was  thought  to  be  streptococcus  mucous  capsulates  in  the  cerebro- 
spinal fluid  established,  it  was  felt  that  no  further  operative  inter- 
ference was  justified.  Urotropin  was  ordered  in  2  0-grain  doses. 
Three  days  after  the  lumbar  puncture  the  patient's  condition  began  to 
improve  and  she  went  on  to  perfect  recovery,  all  traces  of  the  meningeal 
involvement  disappearing.  She  was  discharged  from  the  hospital  on 
May  2  6,  about  one  month  after  admission.  Since  her  discharge  she 
has  remained  well,  has  married  and  borne  a  child. 

This  ease  appears  to  have  been  oue  of  diffuse  purulent  meuiu- 
gitis  of  a  slowly  progressive  type  with  spontaneous  recovery. 
However,  it  is  not  possible  to  pass  upon  the  ciuestion  positively, 
as  it  may  have  been  a  localized  condition  with  non-viable  organ- 
isms in  the  cerebrospinal  fluid. 

A  study  of  the  treatment  of  the  eases  cited  above  leads  only 
to  negative  conclusions.  All  writers  lay  emphasis  on  the  necessity 
for  the  thorough  eradication  of  any  focus  of  infection  in  the 
temporal  bone,  but  as  this  step  is  usually  demanded  before 
meningeal  involvement  has  developed,  it  must  be  classed  as  a 
prophylactic,  rather  than  a  curative  measure. 

Of  the  operative  measures,  dural  drainage  has  been  succe.ssfui 
in  three  eases  in  the  hands  of  Day,  yet  in  view  of  his  postmortem 
studies  of  the  area  drained  in  his  unsuccessful  cases,  he  is  very 
pessimistic,  as  already  noted,  as  to  the  curative  results  thereof. 
Crockett  will  report  today  two  cases  cured  by  this  method. 

Day  did  regard  drainage  of  the  cisterua  magna  as  affording 
more  promise.  Though  theoretically  promising,  the  practical 
results  have  not  been  brilliant.  Kopetzky,  who  was  associated 
with  Haynes  in  some  of  his  work,  says  (Op.  Treat,  of  ilen.  Tr. 
A.  L.  R.  O.  1914):  "Critical  study  of  the  cases  operated  on 
presents  the  basis  for  the  opinion  that  meningitis  is  not  simply  a 
surgical  prgblem  to  be  solved  by  finding  a  safe  method  by  which 
to  eliminate  the  pus  accumulation  and  to  establish  intracranial 
decompression." 

Increased  intracranial  pressure  and  toxemia  are  the  conditions 
that  must  be  combatted.  Lumbar  puncture  is  of  great  use  in  eon- 
trolling  this  pressure  and  is  probably  of  some  value  against  toxemia 
hy  removing  some  part  of  the  toxins  already  formed  and  promot- 
ing the  secretion  of  fresh  cerebrospinal  fluid  which  has  some  bac- 
tericidal action.     Mygind  (Discussion  Coulet's  paper,  17  Int.  Cong. 


17-2 


S.    McCULLAGH. 


-Med.  London,  19i;J  i  who  lias  ojjerated  upon  about  50  cases,  mostly 
serous  meningitis,  with  about  20/f  of  recoveries  voices  practically 
the  only  dissenting  opinion  among  those  who  have  written  upon 
this  subject  when  he  says,  "I  am  very  doubtful  whether  lumbar 
inincture  is  of  much  therapeutic  value  in  this  disease.'" 

As  to  drugs,  a  ease  of  Hautant's  recovered  after  the  use  of  collar- 
gol  and  electrargol  intra-spinously  gnd  Laurens"  case  recovered 
after  eollargol  alone.  Bellotti  (Gaz.  degli.  Osped.  delle  Clin.  Aug. 
23,  No.  57)  reports  the  cure  of  two  cases  of  acute  cerebrospinal 
meningitis  by  the  use  of  phenol  hypodermically,  used  as  a  last 
resort. 

Unfortunately  "some  liarrier  prevents  most  medicaiiients  from 
reaching  the  cerebrospinal  fluid  bj'  way  of  the  blood  stream."' 
(Tub.  Men.  J.  A.  il.  A.  Dee.  25,  1915.)  Myers  (Study  of  105  Cases 
of  Tub.  Men.  A.  J.  Dis.  of  Children,  May,  1915,  P.  427)  used  uro- 
tropin  in  large  doses  but  was  never  able  to  find  a  trace  of  formal- 
dehyde in  the  spinal  fluid. 

Two  cases  are  included  in  the  list  enumerated  in  which  sera  and 
vaccines  were  used.  Dwyer  (Trans.  Ot.  Sec,  N.  Y.  A.  yi.  April, 
1916)  reported  a  case  of  diffuse  meningitis  due  to  streptococcus 
hemolyticus,  not  of  otitic  origin,  however,  which  recovered  under 
lumbar  puncture,  serum  and  vaccine.  The  effect  of  Flexner's 
serum  in  the  epidemic  form  has  been  revolutionary. 

The  briefest  consideration  of  the  physiological  importauce  and 
anatomical  complexity  of  the  central  nervous  system  and  its  mem- 
branes would,  a  priori,  tend  to  the  acceptance  of  the  view  that 
surgical  interference  offers  no  hope  of  cure,  per  se.  The  relief  of 
pressure  does  remove  factors  of  danger  and  prolong  life,  so  that 
curative  measures  are  given  a  longer  time  to  exert  their  beneficient 
influence.  Drugs  being  practically  useless  it  would  seem  that  our 
hope  for  improvement  in  the  mortality  of  this  disease  lies  in  develop- 
ment along  the  line  of  serum  or  vaccine  therap.y  as  a  curative  agent, 
our  control  of  intracranial  pressure  by  ltuiil)ar  puncture  being  an 
adjuvant  of  marked  value. 


THE  RELIEF  OF  OTITIC  .MENINGITIS  BY  SUBTEMPORAL 
LRAINAGE.  WITH  A  REPORT  OF  TWO  CASES  OF 
RECOVERY  FROM  STREPTOCOCCUS  MENINGITIS  B> 
THIS    .METHOD. 

By    EUGENE    A.    CROCKETT,    M.    D.    Boston.    Mass. 

This  paper  may  be  eousidered  a  eontinuatiou  of  one  entitled 
■"The  Treatment  of  Acute  Leptomeningitis  of  Otitic  Origin  in 
Early  Operation  and  Subdural  Drainage,  with  a  Report  of  Six 
Cases."  read  before  the  Otologieal  Society  in  1909  and  reported 
in  their  Transactions  for  tliat  year. 

In  the  last  paper.  I  reported  ease  histories  of  six  cases  of  otitic 
meningitis  with  operation  with  two  recoveries.  This  paper  was 
received  with  very  little  enthusiasm  Avhen  read,  most  of  the 
gentlemen  discussing  the  paper  taking  the  stand  that  a  recovery 
from  a  leptomeningitis  was  impossible.  Ever  since  this  time.  1 
have  taken  special  interest  in  cases  of  meningitis  presenting  them- 
selves at  the  ^lassachusetts  Charitable  Eye  and  Ear  Infirmary 
and  have  somewhat  changed  my  method  of  operation  and  of  after 
treatment  with  a  result  of  an  increasing  number  of  recoveries. 

I  now  rejiort  three  cases  of  acute  streptococcus  meningitis  op- 
erated on  by  my  method  in  the  last  year,  with  recovery.  One  of 
these  eases  I  operated  on  myself,  the  other  two  were  operated  by 
Dr.  C.  B.  Faunce  and  Dr.  Oliver  A.  Lothrop.  Assistant  Surgeons  of 
the  JIassachnsetts  Eye  and  Ear  Infirmary,  following  my  opera- 
tive method. 

In  addition  to  these  three  successful  cases.  I  have  in  the  same 
length  of  time  operated  on  two  eases  which  died  after  operation 
and  have  refused  to  operate  on  three  other  cases  which  were 
obviously  moribund  when  seen. 

The  operative  recoveries  in  the  last  year  are  50  per  cent,  of 
the  eases  treated.  I  think  this  is  more  or  less  accidental  and  un- 
duly high,  but  the  series  of  cases  reported  in  1909  showed  opera- 
tive recoveries  of  20  per  cent,  wihch  I  think  is  nearly  the  (•i)rrect 
percentage. 

Whenever  I  have  read  a  paper  upon  this  subject  heretofore, 
the  principal  point  of  the  objectors  to  the  operative  methods  of 
the  cure  of  meninontis  has  been  in  regard  to  the  accurate  diag- 
nosis of  the  cases  and  I  will  have  to  admit  that  in  mv  earlv  ease 
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reports  these  objections  were  somewhat  valid,  but  with  the  in- 
crease of  modern  methods  of  diagnosis.  I  think  the  three  cases 
which  I  report  now  are  proved  to  be  cases  of  acute  diffuse  lepto- 
meningitis. 

In  addition  to  these  eases  of  recovery  after  operation,  I  wish 
to  report  in  this  paper  two  eases  of  undoubted  streptococcus 
meningitis  with  recovery  without  operation  and  it  is  my  belief 
that  if  we  study  our  seriously  sick  cases  more  thoroughly,  it  will 
be  found  that  there  is  a  very  considerable  percentage  of  cases  of 
diffuse  leptomeningitis  which  recover,  but  which  are  unrecog- 
nized as  the  diagnosis  is  not  accurately  made. 

A  good  deal  of  the  discussion  always  comes  on  the  ditfereutia- 
tion  of  the  cases  of  localized  leptomeningitis  and  serous  meningi- 
tis from  the  diffuse  variety. 

First  as  to  the  diagnosis  of  serous  meningitis.  I  must  confess 
that  the  so-called  cases  of  serous  meningitis  are  in  my  opinion 
either  cases  of  localized  septic  leptomeningitis  with  increase  of 
cerebrospinal  fluid,  which  I  believe  is  a  very  much  more  com- 
mon condition  in  most  serious  forms  of  ear  trouble  than  is  or- 
dinarily supposed,  or  there  are  cases  of  acute  diffuse  infective 
meningitis  where  the  spinal  fluid  has  not  been  withdrawn  by 
lumbar  puncture  or  where  it  has  not  been  properly  studied  when 
it  has  been  so  withdrawn. 

With  our  modern  means  of  diagnosis,  the  failure  in  a  doubtful 
case  to  do  an  early  limibar  puncture  and  carefully  study  the 
fluid  withdrawn  is  almost  inexcusable. 

The  question  of  operation  once  the  diagnosis  has  been  estab- 
lished depends  upon  the  clinical  course  of  the  case  and  the 
general  condition  of  the  patient. 

To  begin  with  the  cases  of  operation  with  recovery. 

Case  1.  H.  T.,  a  girl  of  16  years,  admitted  to  the  Massachusetts 
Charitable  Eye  and   Ear  Infirmary,  February  6,   1915. 

She  had  had  an  acute  suppuration  from  the  right  middle  ear  for  six 
weeks.  Her  mastoid  had  been  tender  for  three  weeks  and  a  mastoid 
operation  had  been  advised  some  three  weeks  before,  but  having  known 
a  friend  who  had  died  of  this  operation,  she  became  so  alarmed  at  the 
suggestion,  that  she  did  not  consult  a  doctor  until  admission  to  the 
hospital  three  weeks  subsequently.  During  all  this  time  (six  weeks), 
she.  had  the  usual  amount  of  pain  common  in  neglected  mastoid  cases. 
Eighteen  hours  before  admission,  she  had  a  sudden  onset  of  extreme 
pain  on  the  right  side  of  the  head  and  right  ear  followed  by  a  partial 
delirium,  she  could  be  roused  by  direct  questioning,  but  relapsed  into 
stupor  instantly.      She  had  no  chills  or  vomiting.      In  18  hours  before 
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admission  she  was  given  %  grains  ot  morphia  to  quiet  the  pain.  Tem- 
perature on  admission  102  =  . 

Examination  showed  a  well  nourished  girl,  very  drowsy,  hysterical, 
and  wincing  at  the  slightest  touch  on  mastoid  process.  In  spite  of  the 
drowsiness  she  answered  questions  quickly  and  intelligently.  The  pa- 
tient also  winced  on  pressure  anywhere  about  the  chest.  The  pupils 
were  ot  good  size  and  reacted  sluggishly.  Heart  and  lungs  normal. 
Abdomen   normal.      Reflexes  normal.      Knee   jerk   active.      Xo   Kernig. 

The  ear  was  not  discharging  on  admission,  but  showed  an  acute  in- 
fection of  the  middle  ear.  A  paracentesis  was  done  the  following  day 
and  her  temperature  dropped  to  normal,  where  it  remained  for  three 
days.  During  this  time  she  had  a  good  deal  of  pain  and  a  slow  eleva- 
tion of  temperature  and  her  condition  was  considered  more  or  less 
hysterical. 

On  February  20th,  her  temperature  suddenly  rose  to  103°  and  the 
patient  complained  ot  headache.  The  following  day,  the  temperature 
still  remained  103°,  the  headache  more  severe  and  there  was  a  doubtful 
slight  stiffness  of  the  neck  and  a  cruestion  of  Kernig's  reaction.  The 
assistant  surgeon  on  duty  on  this  day  did  a  simple  mastoid  operation 
and  found  the  cortex  soft,  no  pus  except  in  the  antrum,  and  very  little 
trouble  in  the  mastoid  itself.  The  lateral  sinus  came  far  forward  and 
was  accidentally  opened  and  free  bleeding  resulted.  A  lumbar  punc- 
ture was  done  on  the  table  and  a  few  drops  of  slightly  turbid  fluid  were 
drawn  off.  This  fluid  was  lost  in  the  operating  room  and  never  ex- 
amined. The  blood  culture  was  negative  and  the  fundi  ocular  were 
also  normal.  The  following  day  she  had  some  headache  and  photo- 
phobia and  her  neck  was  very  stiff,  but  there  was  no  Babinski  or  ankle 
clonus.  The  right  pupil  was  large  and  did  not  react.  I  was  asked  to 
see  her  on  this  day  and  as  a  first  measure  of  diagnosis  performed  an- 
other lumbar  puncture,  3  0  c.  c.  of  turbid  fluid  under  pressure  was  with- 
drawn. The  fluid  contained  4,000  cells  to  m.  n.  A  smear  from  the 
fluid  showed  numerous  pneumococci,  streptococci  and  Friedlander's 
bacilli.  These  were  so  common  that  it  was  not  necessary  to  make  a 
culture  of  the  fluid,  but  merely  to  take  a  smear. 

I  operated  on  the  patient  immediately  after  hearing  from  the  spinal 
fluid.  The  patient  was  then  more  or  less  comatose,  but  delirious  when 
roused.  Her  temperature  was  104  =  ,  pulse  60.  She  had  marked  photo- 
phobia, severe  headache  so  that  she  screamed  with  pain,  also  marked 
rigidity  of  the  neck,  irregularity  in  the  size  of  the  pupils  and  her  general 
condition  was  that  of  a  patient  more  advanced  in  the  last  stages  of 
meningitis.  In  this  particular  case  owing  to  the  tact  that  the  mastoid 
wound  was  very  much  infected  a  decompression  had  to  be  done  more 
anteriorly  than  usual.  A  semicircular  incision  was  made  through  the 
temporal  fascia  and  muscle  above  the  auricle  and  the  flap  retracted 
upward.  A  one  inch  button  of  bone  was  removed  and  the  dura  pre- 
sented under  great  pressure.  The  operation  was  suspended  and  about 
20  c.  c.  of  fluid  was  withdrawn  by  lumbar  puncture.  The  amount  of 
fluid  withdrawn  was  graded  as  it  always  is  with  this  class  of  operations 
by  the  diminished  resistance  of  the  tip  of  the  finger  pressed  against 
the   dura   while   the   fluid   is    withdrawn   from    the   lumbar   spine.      The 
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dura  was  then  incised  and  a  rubber  protective  drain  introduced  beneath 
the  dura  along  the  petrous  portion  of  the  temporal  bone  about  three 
inches.  This  drain  was  then  sutured  to  the  skin  and  the  external  flap 
closed  except  a  small  portion  along  the  drain. 

The  following  day  the  temperature  was  104°  and  all  symptoms  aboui 
the  same.  I  should  have  added  that  the  white  count  was  34,000 
the  day  of  the  operation.  On  this  day  the  external  dressings  had  to  be 
changed  twice  on  account  of  the  cerebrospinal  fluid  oozing  from  the 
rubber  drain,  which  soaked  the  external  dressing.  This  oozing  con- 
tinued for  four  days  and  the  temperature  gradually  came  down  to  nor- 
mal and  ran  between  100°  and  101°  after  the  fourth  day  subsequent 
lo  the  operation. 

On  the  eighth  day  it  rose  to  103°  for  a  few  hours  and  the  patient 
complained  of  some  headache  and  with  this  exception  there  was  almost 
I'o  complaint  of  headache  or  photophobia  after  the  first  day  after 
operation.  The  reflexes  did  not  change  very  much  for  a  long  time. 
There  was  marked  rigidity  of  the  neck  and  a  well  marked  double  Kernig 
for  nearly  three  weeks  after  the  operation.  The  patient  did  not  recover 
consciousness  for  ten  days  subsequent  to  the  operation,  although  in  her 
subconscious  state  she  ate  well  and  was  very  easily  handled. 

The  after  treatment  of  the  case  was  very  much  complicated  by  a 
marked  pyocyaneus  infection  of  the  middle  ear  and  mastoid  which 
later  infected  the  decompression  wound.  There  never  was  a  well 
marked  cerebral  hernia. 

On  March  3rd,  the  house  record  states,  "temperature  100°,  patient 
bright,  no  headache  and  neck  much  better,  Kernig  much  less  marked, 
extends  beyond  45°,  no  Babinski,  appetite  good  and  middle  ear  dry." 
The  dural  drain  was  removed  on  this  day  forthe  first  time.  Tnis  re- 
moval was  followed  by  one  dram  of  pus  proliably  coming  from  high  up 
under  the  skin  flap. 

March  4th,  to  March  7th,  her  condition  was  excellent  except  for  a 
marked  infection  of  her  joints,  first  the  left  knee,  then  the  right  knee 
and  later  her  right  shoulder  and  elbow  and  left  wrist  and  fingers. 
This  was  all  controlled  by  the  mobilization  and  salicylates.  She  had  a 
great  deal  of  pain  from  this  joint  infection. 

On  the  7th  of  March,  eleven  days  after  the  operation,  her  tempera- 
ture was  normal  for  the  first  time.  She  made  a  perfectly  uneventful 
recovery  from  this  day,  except  for  the  complications  with  her  septic 
joints. 

On  the  4th  of  April  she  was  up  and  about  the  ward  and  from  then 
on  until  the  22nd  of  April,  when  she  was  discharged  from  the  hospital. 
The  only  trouble  was  in  the  connection  with  the  treatment  of  her  skin 
flap  over  the  decompression  wound.  On  about  March  4th,  the  infec- 
tion of  the  skin  flap  from  the  middle  ear  discharge  caused  the  entire 
decompression  flap  to  slough,  leaving  a  large  exposed  surface  of  granu- 
lating brain  substance. 

1  started~several  times  to  cut  off  the  protruding  hernia  and  turn  a 
skin  flap  over  the  decompression  opening,  but  about  the  first  of  April 
it  was  evident  that  epidermatization  was  starting  around  the  edges  of 
the  skin.      This  process  continued  and  on  .\pril  20th,  the  entire  wound 


SUBTEMPORAL    DRAINAGE.  J'J-'J- 

was  epidermatized,  the  mastoid  wound  entirely  closed  in  and  the  middle 
ear  dry. 

I  have  kept  track  of  this  patient  until  the  present  time  and  saw  her 
in  October,  1915,  six  months  after  the  operation  and  she  has  been  per- 
fectly well  except  for  some  headache  and  has  been  at  work  since  the 
first  of  September,   1915,  as  a  stenographer. 

The  decompression  opening  can  be  felt  through  the  skin  and  on 
retracting  the  hair,  the  entire  scalp  can  be  seen  to  pulsate  at  this  point 
and  the  new  formed  skin  covering  the  brain  is  extremely  thin  at  this 
point. 

Case  2.  R.  F.,  Woonsocket,  R.  I.,  male,  age  25  years.  Family  his- 
tory negative.  Chronic  suppuration  of  the  right  middle  ear  had  existed 
for  ten  years. 

June  1,  1915.  For  one  week  has  had  intense  and  severe  headache, 
temperature,  chills,  tender  and  rigid  neck.  He  complains  also  of  right 
otalgia,  soreness  of  the  eyes,  deafness,  tinnitus  and  discharge  from  the 
right  ear. 

Erami)iatioii.  Patient  delirious,  moaning  and  with  head  retracted 
and  suffering  extreme  headache.  Xeck  rigid  and  tender;  eyes  promi- 
nent and  pupils  dilated  and  not  reacting  normally.  There  is  a  marked 
Kernig  and  opisthotonos.  Left  ear  not  abnormal.  Right  ear  foul 
discharge.  Posterior  marginal  perforation.  No  edema  of  canal  or 
tenderness  of  mastoid.  Lumbar  puncture  supplied  a  large  test  tube 
full  of  turbid  fluid.  Microscopical  examination  showed  the  diplococcus 
of  pneumonia.     Temperature  103°,  pulse  120,  respiration  28. 

Operation.  Right  usual  mastoid  incision  with  retraction  of  soft  tis- 
sues. Mastoid  small  and  sclerosed.  Antrum  opened  with  a  gush  of 
foul  pus  and  cerebrospinal  fluid  in  which  there  was  pulsation.  The 
dura  and  sinus  wall  found  necrotic.  The  sinus  bled  when  probed.  A 
rubber  drain  two  inches  long  was  inserted  through  the  perforation  in 
the  dura  toward  the  base.  The  mastoid  cavity  was  filled  with  iodoform 
gauze  and  the  soft  tissues  approximated  with  two  silkworm  gut 
sutures. 

Tobey  incision  in  right  neck.  Many  glands  encountered,  some  re- 
moved. Jugular  isolated  and  tied,  though  not  found  thrombosed. 
Patient  left  table  in  good  condition. 

June  3rd.  The  attendant  physician  reports  normal  temperature,  no 
headache,  no  Kernig's  sign  and  no  chills,  mental  condition  clear,  patient 
feeling  fine.     Slight  stiffness  of  neck  remains. 

June  Sth.  On  June  6th,  rubber  wick  had  been  removed.  Now  a 
recurrence  of  temperature,  chills  and  rigidity  of  neck.  No  Kernig  has 
returned.  I  did  a  lumbar  puncture  and  obtained  a  test  tube  full  of 
cloudy  fluid.     This  caused  a  severe  transient  headache. 

June  12th.  Better  after  last  lumbar  puncture,  but  symptoms  again 
returned  and  temperature  rose  to  103''. 

f>eioiid  Oi'erdtioiK  The  mastoid  was  again  opened  and  bone  removed 
by  extension  above  linea  temporalis.  Small  incision  made  in  dura  and 
a  rubber  drain  inserted  two  inches  toward  base  between  dura  and  pia. 
Only  one.quarter  of  test  tube  of  cloudy  fluid  could  be  obtained  by 
lumbar  puncture. 
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June  3  0th.  Report  by  physician  says  patient  is  up  and  about,  wounds 
healing  in  and  no  intracranial  symptoms. 

October,  1915.  Patient  well  in  every  respect  except  a  slight  foul 
discharge  from  ear. 

Case  3.  E.  S.,  4  9  years  old,  was  operated  on  by  Dr.  C.  B.  Faunce, 
Assistant  Surgeon  at  the  Massachusetts  Charitable  Eye  and  Ear  Infirm- 
ary on  the  18th  of  March,  1916.  The  operative  method  used  in  this 
case  was  that  which  I  advise  in  this  paper.  Dr.  Faunce  has  kindly 
allowed  me  to  use  his  record. 

This  patient  had  a  severe  cold  two  weeks  before  admission  to  the 
hospital,  pain  in  right  ear  for  one  week  with  severe  headache  and  pain 
in  mastoid  four  days.  The  middle  ear  discharged  three  days  before 
admission  and  she  had  a  chill  the  day  before  entering  the  hospital. 

Examination  showed  slight  mastoid  tenderness,  edema  over  the  right 
mastoid  and  slight  purulent  discharge  of  the  right  middle  ear.  There 
was  a  small  anterior  perforation  of  the  drum  membrane.  The  patient 
answered  questions  slowly  but  correctly.  There  was  a  positive  Kernig 
and  stiffness  of  the  neck,  no  nystagmus,  white  count  32,000.  Vomiting 
had  Ijeen  present  for  four  days. 

A  simple  mastoid  operation  was  first  done  by  Dr.  Faunce,  the  cortex 
was  hemorrhagic,  cells  broken  down,  pus  and  granulations  were  present. 
No  line  of  extension  to  the  brain  was  found.  The  mastoid  wound  was 
then  closed  except  for  a  drain  and  a  subtemporal  decompression  was 
done  from  a  separate  opening.  The  dura  was  congested  and  under 
great  pressure  and  it  was  impossible  to  pass  an  elevator  between  the 
dura  and  inner  table.  A  lumbar  puncture  was  then  done  and  20  c.  c. 
of  fluid  removed,  it  was  under  great  pressure,  cloudy  and  showed  a 
cell  count  of  800  cells.  A  smear  showed  no  bacteria.  A  smear  from 
the  middle  ear  showed  streptococci  and  diplococci  and  a  culture  from 
the  cerebrospinal  fluid  withdrawn  showed  streptococci  and  staphylo- 
cocci. A  rubber  drain  was  then  passed  along  the  petrous  portion  and 
l)rought  well  through  the  skin  flap  and  the  wound  was  otherwise 
closed. 

The  patient  made  a  good  recovery  from  the  oiieration  and  slept  well 
the  following  night  without  opiates,  but  for  the  following  two  days  was 
comatose,  pulse  somewhat  irregular.  She  could,  however,  be  roused 
and  took  food  well,  but  it  was  necessary  to  catheterize  her.  She  an- 
swered questions  fairly  correctly  and  complained  of  slight  headache. 
The  dressings  for  these  two  days  were  soaked  with  cerebrospinal  fluid, 
necessitating  frequent  changing. 

Four  days  after  operation,  the  house  record  states,  "looks  better, 
quite  rational,  eating  eggs  and  toast.  Vomited  after  dressing  was 
done."  Temperature  on  this  day  normal  for  the  entire  day.  At  the 
time  of  operation,  temperature  was  lOfi^  and  had  been  over  104°  tor 
two  days. 

This  case  did  unusually  well  and  made  an  uneventful  convalescence. 
The  rubber  subdural  drain  was  removed  on  the  fifth  day  after  the 
operation.  The  patient  was  up  and  out  of  bed  the  first  time  on  the 
tenth  of  April,   a  little  more  than  three  weeks  after  the  operation. 
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To  pass  for  a  moment  from  the  successful  results  of  operative  work 
to  the  successful  results  in  unoperated  cases,  I  would  like  to  present 
histories  of  two  cases  observed  in  the  last  twelve  months,  of  streptococ- 
cus meningitis  with  recovery  without  operation.  The  successful  re- 
sults of  these  two  cases  strike  me  as  more  remarkable  than  in  the 
operated  patients. 

G.  P.,  25  years  old,  admitted  to  my  service,  Massachusetts  Charita- 
ble Bye  and  Ear  Infirmary,  August  31,  1915.  He  was  a  Greek  and 
spoke  almost  no  English  and  the  history  of  his  previous  trouble  could 
not  he  accurately  obtained  owing  to  the  difficulty  with  the  language. 
He  evidently  had  a  chronic  middle  ear  discharge  from  the  middle  ear. 
Two  months  before  admission  he  consulted  an  aurist  in  Manchester, 
N.  H.,  on  account  of  an  abscess  in  the  neighborhood  of  the  tip  of  the 
mastoid.  An  operation  was  done  on  the  mastoid  at  this  time  and  was 
followed  by  a  complete  facial  paralysis.  On  admission  his  left  ear  was 
full  of  foul  discharge  and  he  had  a  large  polyp  occluding  the  meatus 
which  bled  from  manipulation.  There  was  no  mastoid  tenderness  or 
edema.  He  had  a  spontaneous  nystagmus  when  the  eyes  were  turned 
to  the  right  and  left.  His  labyrinth  test  showed  a  live  labyrinth. 
Fistula  test  was  negative. 

On  the  fourth  of  September  a  radical  mastoid  operation  was  done 
by  Dr.  P.  B.  Emerson.  The  dura  was  exposed  over  the  mastoid  antrum 
over  a  point  the  size  of  a  dime.  His  temperature  at  the  time  of 
operation  was  101°,  and  previously  had  been  normal  until  twelve  hours 
before  operation.  The  following  day  the  temperature  rose  to  103° 
with  some  headache,  but  reflexes  were  normal.  The  subsequent  day, 
the  temperature  still  being  103°,  he  had  a  good  deal  of  headache,  neck 
became  retracted  and  there  was  a  well  marked  Kernig  on  both  sides, 
also  a  marked  photophobia.     Fundi  occuli  were  normal. 

A  lumbar  puncture  was  done  and  18  c.  c.  fluid  was  withdrawn,  it  was 
cloudy  and  under  pressure  and  contained  1160  cells.  The  smear  showed 
streptococcus  and  pneumococcus.  The  lumbar  puncture  relieved  the 
headache  and  the  neck  was  less  stiff  and  Kernig  less  marked. 

Six  days  afterward,  all  his  cerebral  symptoms  having  returned,  an- 
other lumbar  puncture  was  done  and  the  fluid  withdrawn  was  also 
cloudy  and  contained  650  cells.  The  next  day  was  a  very  good  one,  he 
had  only  a  slight  headache,  the  temperature  which  had  been  between 
102°  and  103°  tor  eight  or  nine  days  dropped  to  normal  two  days  after 
this  second  lumbar  puncture.  The  i)atient's  neck  was  only  slightly 
stiff  and  the  Kernig  disappeared.  Normal  temperature  continued  for 
the  next  nine  days,  when  he  suddenly  had  a  rise  of  temperature  to  102° 
again  with  headache  and  stiff  neck.  Nystagmus  as  at  the  former  note. 
Pupils  equal  and  reacted  normally,  fundus  normal.  After 'twenty-four 
hours  of  this  condition,  a  third  lumbar  puncture  was  done,  cloudy 
fluid  under  pressure  1280  cells.  This  again  relieved  his  symptoms, 
especially  the  headache.  The  Kernig  and  stiff  neck  remained  for  some 
eight  or  nine  days  with  a  temperature  running  between  99°  and  102° 
and  on  the  tenth  day  a  fourth  lumbar  puncture  was  done,  opalescent 
fluid,  240  cells  and  streptococcus  was  found  in  this  lumbar  puncture. 
From   this  time,   the  patient  made  an   uneventful   recovery,  occasional 
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attacks  of  headache,  nearly  always  normal  temperature  and  on  the 
ninth  of  November  he  was  discharged  from  the  hospital. 

Discharge  record  says  "no  evidence  of  meningeal  trouble  for  some 
time,  mastoid  wound  healed." 

Case  5.  A  boy,  16  years  of  age.  had  measles  and  subsequently  a 
double  otitis  with  very  profuse  discharge.  One  mastoid  was  doubt- 
fully tender.  The  temperature  which  had  heen  normal  for  some  five  or 
six  days  prior  to  the  onset  of  the  acute  middle  ear  infection,  suddenly 
rose  to  between  100°  and  104°  daily  with  no  pain  and  very  little  head- 
ache and  only  a  slight  mastoid  tenderness,  but  on  account  of  the 
patient's  general  condition  a  mastoid  operation  was  performed  on  the 
fourth  day  of  the  acute  suppuration.  On  this  day,  for  the  first  time, 
the  patient  had  a  good  deal  of  headache  and  some  stupor.  The  right 
mastoid  was  opened  first,  this  being  the  one  which  had  been  slightly 
tender  from  the  start.  An  extreme,  amount  of  destruction  of  the  bone, 
pus  and  granulations  was  found  in  this  mastoid  and  in  view  of  the 
fact  that  the  destruction  was  so  much  more  extreme  than  the  symptoms 
seemed  to  indicate,  it  was  deemed  best  to  do  the  other  mastoid  also. 
This  revealed  an  equal  destruction  of  the  bone  on  this  side.  As  far  as 
the  middle  ear  and  mastoid  conditions  were  concerned,  the  patient 
made  a  very  rapid  recovery,  both  middle  ears  were  dry  on  the  second 
day  after  the  operation.  The  mastoid  wounds  healed  very  rapidly 
and  were  completely  healed  in  about  twelve  days. 

The  patient,  however,  did  not  do  well  otherwise,  he  became  pro- 
gressively more  comatose  after  the  operation,  slept  practically  all  day 
and  night.  He  had  to  be  roused  to  take  food,  but  was  then  perfectly 
clear  mentally.  There  was  a  double  Kernig  and  a  questionable  stiff 
neck,   but  otherwise  there  was  nothing  to   indicate  meningeal   trouble. 

On  the  third  day  after  the  mastoid  operation,  he  suddenly  had  a 
period  of  Cheyne  Stokes  respiration,  very  marked  and  accompanied  by 
very  slow  pulse.  Temperature  104°,  pulse  5  0.  A  lumbar  puncture 
was  done  and  about  4  0  c.  c.  of  fluid  withdrawn.  This  was  clear  and 
contained  80  cells  to  the  c.  c.  Centrifuging  this  spinal  fluid  and 
examining  the  sediment,  showed  numerous  streptococci  in  chains. 
This  lumbar  puncture  completely  relieved  the  cerebrospinal  pressure 
and  brought  the  pulse  from  50  to  80  and  the  temperature  from  104° 
to  101°.  The  drowsiness  continued  the  same  and  the  patient's  general 
condition  unaltered,  until  two  days  later,  when  in  the  middle  of  the 
night,  he  had  a  severe  convulsion  affecting  both  extremities  and  last- 
ing about  three  minutes.  This  was  followed  by  a  facial  paralysis  of 
the  right  side  and  a  marked  weakness  of  the  right  side  of  the  body 
lasting  about  two  days.  The  patient  was  conscious  at  the  time  of  the 
convulsion  and  remembered  distinctly  all  the  details  of  it.  He  was  put 
on  15  grains  urotropine  every  two  hours,  continued  day  and  night  and 
was  also  given  one  or  two  injections  of  streptococcus  serum,  Ijut  prior 
to  the  streptococcus  serum,  the  patient  had  begun  to  show  a  very 
distinct  improvement,  in  fact,  all  his  symptoms  began  to  improve  twelve 
hours  subsequent  to  this  convulsion.  The  comatose  condition  for  about 
ten  or  twelve  days  in  all,  the  Kernig  and  stiff  neck  lasting  a  little 
longer,    otherwise    he    made    a    perfectly    uneventful    recovery   and    the 
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patient  was  moved  from  the  Preparatory  School  to  his  home,  a  dis- 
tance of  five  hundred  miles,  aliout  six  weeks  after  the  operation. 

It  is  now  three  months  and  the  patient  is  still  in  a  semi-invalid 
condition  at  his  home,  although  evidently  well  on  the  road  to  recovery, 
up  and  out  of  doors  and  only  complains  of  weakness  and  occasional 
headache  as  a  reminder  of  his  former  condition. 

Certain  points  iu  the  operative  technique  of  these  cases  make 
or  mar  the  success  of  the  operation.  In  the  earlier  operations 
which  I  performed,  the  principal  difficulty  was  in  the  handling 
of  the  cerebral  hernia  which  instantly  forms  after  the  dura  is 
opened,  in  these  cases  of  increased  intracerebral  pressure.  In 
attempting  to  reduce  this  hernia,  the  brain  was  often  badly 
lacerated  and  the  operative  results  poor  in  consequence.  I  can 
easily  think  of  eight  or  ten  cases  where  the  operation  was  a 
failure  on  this  account.  The  opening  into  the  dura  should  con- 
sequently be  small,  not  over  one  inch  or  an  inch  and  a  half  and 
the  decompression  opening  should  be  made  low  and  as  near  the 
upper  border  of  the  external  auditory  canal  as  possible.  An 
inch  or  an  inch  and  a  half  trephine  opening  is  sufficient  and  the 
dura  should  be  opened  at  the  bottom  of  the  bone  opening.  The 
amount  of  pressure  in  the  brain  can  be  well  gauged  by  the 
finger  tip  pressed  against  the  dura.  Previous  to  making  the 
dura  opening,  I  have  my  assistant  make  a  lumbar  puncture, 
while  I  keep  the  tip  of  my  forefinger  on  the  dura  in  the  decom- 
pression opening. 

The  cerebrospinal  fluid  should  be  allowed  to  run  from  the 
lumbar  opening  until  the  intracerebral  pressure  is  distinctly 
subnormal.  No  hesitation  should  be  felt  in  withdrawing  30  to 
40  e.  e.  according  to  circumstances.  The  intracerebral  pressure 
being  reduced,  a  slit  iu  the  dura  is  made  and  the  drain  is  insert- 
ed between  the  dura  and  pia  along  the  top  of  the  petrous  por- 
tion of  the  temporal  bone.  This  is  passed  along  nearly  to  the 
internal  auditory  meatus,  about  an  inch  or  an  inch  and  a  half. 

In  the  first  eases  I  used  a  gauze  wick,  later  a  cigarette  drain. 
Both  of  these  were  difficult  to  place  in  position  and  considerable 
laceration  of  the  brain  resulted. 

In  the  last  four  or  five  operations,  the  wick  has  consisted  of 
a  piece  of  rolled  rubber  dam,  which  should  be  sewed  into  posi- 
tion at  the  bottoju  of  the  flap.  I  have  never  bothered  about 
attempting  to  sew  the  dura  and  see  no  reason  to  regret  leaving 
the  dura  open.  1  also  do  not  attempt  to  approximate  my  exter- 
nal skin  flaps  too  carefully.  All  other  things  being  equal,  the 
amount   of  surgical  shock  is  a  very  great   factor  in  success   or 
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failure  in  these  operations  and  I  can  see  no  reason  why  a  man 
should  consume  much  over  fifteen  minutes  in  this  operative  pro- 
cedure. Every  minute  over  that  counts  materially  against  the 
patient's  chance  of  recovery. 

As  will  be  seen  by  a  study  of  these  case  reports,  the  subdural 
drain  can  be  left  in  a  week  or  ten  days.  It  is  better  to  leave  it 
in  too  long  than  too  short  a  time.  The  only  point  in  the  after 
treatment  of  the  ease,  which  is  of  importance  and  this  is  of  very 
great  importance,  is  in  the  free  use  of  lumbar  puncture,  a  marked 
increase  of  cerebral  pressure  prevents  free  drainage  from  the  sub- 
dural drain  and  where  the  patient  presents  cerebral  pressure 
symptoms  such  as  headache,  Cheyne  Stokes  respiration,  delirium 
or  convvilsions,  I  do  not  hesitate  to  do  a  lumbar  puncture  if  neces- 
sary twice  a  day  and  draw  off  20  or  30  c.e.  each  time.  I  am  speak- 
ing now  of  adult  cases. 

On  the  unhesitating  resort  to  the  free  use  of  lumbar  puncture 
at  the  proper  time  the  successful  recovery  of  the  case  undoubtedly 
depends.  I  have  never  seen  in  a  long  experience  with  lumbar 
puncture  any  cases  of  serious  symptoms  resulting  from  its  use, 
nlthough  I  know  that  such  have  been  reported  by  men  whose 
ability  is  unquestioned,  but  certain  it  is  that,  in  these  cases  of 
acute  cerebrospinal  infection,  it  is  almost  impossible  to  drain 
off  the  cerebrospinal  tluid  too  much. 

As  far  as  the  question  of  operation  goes  in  these  cases,  I  have 
refused  in  private  practice  to  operate  on  eases  which  were  ob- 
viously moribund.  Two  cases  I  saw  this  winter  in  private  prac- 
tice, both  had  Cheyne  Stokes  respiration  and  both  died  eight  or 
ten  hours  after  I  saw  them,  without  operation.  They  would  have 
died  on  the  table  if  operated  on. 

In  the  hospital,  I  have  operated  on  every  case  presenting  itself. 
In  a  conversation  which  I  had  with  Dr.  Oliver  Lothrop.  in  regard 
to  the  successful  ease  which  I  report  today,  he  told  me  that  when 
he  first  saw  the  patient,  he  considered  him  perfectly  moi'ibund. 
but  that  later  on  reflection,  he  told  the  family  doctor  he  might 
give  him  a  chance,  but  did  not  think  he  would  recover.  The  re- 
sult of  the  operation  was  a  perfect  recovery  although  the  opera- 
tion was  the  first  of  the  kind  he  had  performed. 

In  the  unsuccessful  cases,  those  that  died,  I  do  not  think  that 
a  rapid  operation  shortens  or  lengthens  the  case  to  any  great  ex- 
tent, but  it  does  have  the  effect  of  relieving  the  cerebral  headache 
and  prevents  convulsions.     I  have  never  seen  any  case  require  a 
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large  amount  of  morphia  after  the  subdural  drain  is  put  in,  so  that 
a  little  something  is  gained  in  unsuccessful  cases. 

I  have,  however,  had  ver.y  little  luck  with  operating  on  young 
i-liildren.  1  have  certainly  done  five  or  six  of  these  operations  on 
children  under  five  years  and  have  never  succeeded  in  getting  one 
recovery.  The  principal  difficulty  in  these  cases,  comes  down  to 
the  ciuestion  of  feeding,  I  do  not  have  enough  luck  to  have  the 
child  eat  enough  to  keep  up  its  strength.  This  is  not  difficult  with 
adults,  where  1  resort  to  rectal  feeding  and  often  ase  this  where 
1  think  the  patient  is  not  getting  sufficient  food.  This  is  another 
important  factor  in  the  after  treatment  of  adult  patients. 

Individual  case  reports  of  successful  recoveries  from  lepto- 
meningitis can  be  found  in  the  literature  for  the  last  ten  years, 
but  the  general  attitude  of  the  profession  has  always  been  that 
these  recoveries  were  accidental  and  that  systematic  operative 
treatment  of  this  disease  was  not  justified.  This.  I  do  not  think 
is  the  correct  attitude  to  take.  1  am  as  far  removed  as  any  one 
from  advocating  antemortem  operating,  but  I  hope  this  paper 
may  go  to  show  that  a  more  intelligent  operative  treatment  of 
leptomeningitis  and  a  more  careful  study  of  our  cases  than  in 
the  past,  will  show  that  the  disease  does  not  present  the  in- 
variable mortality  which  we  have  had  thought  in  the  past  and 
that  in  this,  as  in  other  apparently  hopeless  surgical  infections, 
early  operating  is  attended  with  a  reasonable  chance  of  success 

I  hope  this  paper  may  stimulate  a  more  general  resort  to 
operative  measures  in  this  disease  and  am  sure  that  if  it  does  a 
considerable  result  in  the  way  of  successful  cases  will  follow. 

Whether  operative  measures  are  of  use  in  other  forms  of 
meningitis  than  that  caused  by  streptococcus  or  pneumococcus, 
1  am  not  sure.  Through  an  error  in  diagnosis,  I  have  operated 
on  two  or  three  cases  of  tubercular  meningitis,  none  of  which 
recovered,  although  in  all  a  temporary  amelioration  of  symp- 
toms resulted.  • 

DISCUSSION. 

Dr.  Wendell  C.  Phillips,  New  York  City,  had  thought,  until  he  heard 
Dr.  McCullagh's  papei,  that  recoveries  called  spontaneous  were  due  to 
some  recuperative  power  on  the  part  of  the  patient.  Cases  had  been 
reported  from  time  to  time  of  recovery  having  taken  jjlace  in  cases  in 
which  there  was  no  doubt  as  to  the  diagnosis.  He  had  seen  such  a 
case  recently,  under  the  care  of  Dr.  Friesner,  on  his  service  at  the 
Manhattan  Eye  and  Ear  Hospital.  He  called  attention  to  two  cases 
recently  reported  in  the  Journal  of  the  American  Medical  Association, 
in  which  dural  drainage  was  established  by  lumbar  laminectomy. 
Both  cases  recovered,  although  the  cerebrospinal  fluid  gave  a  positive 
culture.      He  was  still  somewhat  skeptical  as  to  whether  the  operation 
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had   very   much   to   do   with   the    recovery.      Lumbar   puncture,    in   his 
opinion,  had  much  to  do  with  the  recovery  in  many  of  these  cases. 

Dr.  Ewing  \V.  Day,  Pittsburgh.  Pa.,  had  been  working  at  this  problem 
ever  since  he  had  been  a  member  of  the  Society,  and  had  tried  the 
various  new  methods  which  had  been  presented  from  time  to  time. 
Despite  the  general  skepticism  regarding  the  subject,  he  hoped  that 
Dr.  Crockett's  method  would  stand  the  test.  Dr.  Crockett  was  to  be 
congratulated  upon  having  these  cases,  and  upon  the  procedure  detailed. 

The  symptoms  in  meningitis  were  those  which  come  from  pressure 
and  from  the  poisoning  of  the  blood  stream.  In  Dr.  Crockett's  former 
paper  doubt  had  been  cast  upo,n  the  diagnosis:  the  cases  now  reported 
were  undoubtedly  cerebrospinal  meningitis.  Many  mild  cases,  the 
speaker  believed,  were  never  recognized,  only  the  most  intense  and  the 
grosser  ones  being  known.  This  was  contrary  to  what  he  had  stated 
a  few  years  ago. 

The  important  thing  in  connection  with  meningitis  w-as  the  cere- 
brospinal fluid  stream,  the  method  of  its  flow  and  the  direction  it 
follows.  This  was  given  in  detail,  and  the  experiments  of  Weed,  of 
Johns  Hopkins,  with  coloring  matter  injected  into  the  brain,  mentioned. 
In  the  majority  of  cases,  he  believed,  infection  takes  place  above  the 
base,  the  upward  flow  of  the  cerebral  fluid  tending  to  keep  it  from  the 
base.  When  the  fluid  was  drawn  off  from  below,  if  the  force  of  the 
stream  going  up  over  the  cerebrum  was  suflicient  to  hold  the  infection 
up,  naturally  a  sterile  fluid  would  be  obtained. 

The  course  of  the  infection  might  be  on  the  surface  of  the  brain  or 
be  absent,  but  all  postmortems  showed  an  immense  volume  of  pus  at 
the  base  of  the  brain,  where  large  arachnoid  spaces  are  located.  This 
condition  seemed  to  be  common  in  all  cases  of  fatal  meningitis. 

Dr.  Crockett  had  certainly  added  greatly  to  the  technic  of  sub- 
temporal drainage,  and  the  repeated  tapping  to  reduce  the  pressure 
was  a  distinct  advantage.  He  cited  a  case,  reported  before  this  Society, 
in  which  the  patient  recovered.  There  was  no  doubt  about  the  diag- 
nosis so  far  as  could  be  determined  by  present  methods  of  diagnosis. 
Two  years  later  the  patient  returned  with  a  re-filling  of  the  cerebellar 
al  scess,  and  the  condition  progressed  to  death.  Just  at  that  time 
barr,  of  Edinburgh,  suggested  washing  through  the  ventricles  to  a 
lumbar  canula.  The  speaker  tried  this  plan  in  the  case  mentioned, 
when  he  knew  that  the  patient  would  die.  All  preparations  were  made, 
and  a  solution  of  methylene  blue  was  injected,  to  see  where  it  went. 
It  was  put  in  the  lateral  ventricle  and  came  out  with  the  lumbar  canula. 
Autopsy  showed  that  the  whole  of  the  cerebral  area  was  colored  per- 
fectly blue,  excepting  an  area  where  the  former  dural  drainage  had 
been  done.  Microscopic  examination  showed  that  there  had  been  an 
inflammatory  process  in  this  area  which  was  not  stained.  That  case, 
which  he  had  reported  as  cured,  was  one  in  which  the  infection  had 
not  gone  to  the  base  and  was  of  limited  area.  In  another  case,  in 
which  he  employed  the  Haynes  operation,  in  endeavoring  to  drain  the 
cistern  in  front  of  the  medulla,  which  could  not  be  reached  by  this 
method  some  fused  wire  was  twisted  into  a  spiral  form,  three  or  four 
strands  being  used,  and,  by  cutting  away  the  petrous  portion  of  the 
bone,  he  was  able  to  reach  the  point,  just  over  the  basilar  process, 
which  he  had  not  been  able  to  reach.  After  several  days  the  patient 
died,  and  at  autopsy  it  was  found  that  there  was  less  pus  in  the  cisterna 
magna  and  other  cisterns  than  in  most  cases. 

Dr.  E.  B.  Dench.  New  York  City,  said  that  his  first  subdural  drainage 
for  meningitis  was  done  unconsciously.  He  had  operated  upon  the 
patient  for  a  temporosphenoidal  abscess,  and  not  finding  the  abscess 
had  inserted  a  drain  into  the  subdural  space.  The  patient  recovered. 
This  was  the  first  time  in  which  a  decompression  operation  had  been 
performed  for  a  leptomeningitis.      There  was  another  sort  of  a  decom- 
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pression  which  he  had  found  of  value,  namely,  the  exposure  of  a  large 
area  of  dura  without  opening  the  dura  at  all.  As  great  au  authority 
ai  Ballance  had  said  that  decompression  could  not  be  effected  without 
division  of  the  dura.  The  speaker  had  been  ot  the  same  opinion  until 
he  had  a  case  at  St.  Luke's  Hospital  in  which  au  undoubted  meningitis 
was  present,  as  proved  by  lumbar  puncture.  The  patient  was  blind, 
and  presented  all  the  characteristic  symptoms  of  meningitis.  In  this 
case  a  mastoid  operation  was  performed,  with  extensive  exposure  of 
the  dura.  This  patient  made  a  complete  recovery.  In  a  second  case 
at  St.  Luke's,  a  patient  had  all  the  clinical  symptoms  of  meningitis, 
including  stiff  neck,  Kernig's  sign,  headache,  and  a  temperature  of  104°. 
Upon  spinal  puncture,  the  cell  count  of  the  spinal  fluid  was  2500.  At 
Dr.  Bench's  suggestion,  one  of  his  Associates  performed  a  mastoid 
operation  and  exposed  a  large  area  of  dura  in  the  middle  fossa.  All 
the  symptoms  of  meningitis  disappeared,  the  spinal  fluid  became  normal, 
and  the  boy  made  a  complete  recovery. 

These  cases  convinced  him  that  a  certain  amount  of  decompression 
was  obtained  by  exposing  a  large  area  of  dura  without  opening  it.  He 
had  had  only  one  recovery  from  true  decompression  in  meningitis,  but 
in  numerous  cases  this  procedure  had  undoubtedly  prolonged  life.  Any 
operation  which  prolonged  life  for  even  four  or  five  days,  was  a  step 
in  the  right  direction  and  was  an  indication  that  it  might  be  possible, 
by  improved  technique,  to  bring  about  a  recovery. 

Referring  to  Dr.,  Day's  remarks  concerning  the  Neumann  operation, 
Dr.  Dench  mentioned  one  case  which  had  Ijeen  operated  on  by  one  of 
his  assistants.  Dr.  Perkins,  in  which  the  patient  made  a  complete  re- 
covery. This  case  was  operated  on  very  early,  the  diagnosis  being 
made  practically  upon  the  cytology  of  the  spinal  fluid.  In  another  case, 
operated  upon  by  the  speaker  by  a  similar  method,  the  patient  had 
died.  This  case  was  operated  on  a  little  later  in  the  course  of  the 
disease.  Accumulated  personal  experience  led  the  speaker  to  believe 
that  the  Neumann  operation,  in  order  to  be  of  value,  must  be  performed 
very  early — as  soon  as  the  cytology  of  the  spinal  fluid  was  indicative 
of  meningitis.  The  speaker  emphasized  the  fact  that  it  was  only  by 
persistently  operating  upon  these  cases  that  the  profession  would  be 
able  to  formulate,  ultimately,  the  best  procedure. 

He  had  had  considerable  experience  with  the  Haynes  operation,  but 
did  not  think  it  offered  as  much  hope  of  success  as  the  subtemporal 
drainage  proposed  by  Dr.  Crockett.  He  did  not  agree  with  Dr.  Crockett 
concerning  the  advisability  of  exposing  only  a  small  area  of  dura.  He 
preferred,  personally,  to  expose  a  dural  area  of  two  or  three  inches. 
Latterly,  he  had  not  employed  any  drain,  but  had  trusted  to  the  escape 
of  the  cerebrospinal  fluid  into  the  soft  tissues  and  its  absorption  there. 

Concerning  the  occurrence  of  a  hernia  cereljri,  attention  was  called 
to  the  fact  that  if  the  dura  was  perforated  by  simply  scraping  through 
the  dura  with  a  scalpel  the  pia  would  not  be  injured.  A  director  could 
then  be  passed  through  the  opening  thus  formed  and  the  dura  divided 
without  injuring  either  the  pia  or  the  brain  substance.  If  the  pia  was 
not  divided,  there  was  comparatively  little  danger  of  a  hernia  cerebri. 
In  some  cases  the  pial  vessels  were  greatly  engorged,  and  when  this  con- 
dition was  present  the  application  of  a  gauze  compress  moistened  in  a 
1-1000  solution  of  adrenalin  chlorid  would  contract  the  vessels,  render 
the  tissues  firmer,  and  render  their  liability  to  injury  much  less  possible 
upon  manipulation. 

Dr.  J.  A.  Stucky,  Lexington,  Ky.,  liad  employed  the  method  of  Dr. 
Crockett  in  three  cases  of  serous  meningitis.  A  few  years  ago  he  was 
criticized  severely  for  claiming  that  there  was  such  a  thing  as  a  local- 
ized serous  meningitis.  His  son  had  since  operated  by  this  method  on 
a  case  with  double  mastoiditis.  There  were  ten  or  fifteen  spinal  punc- 
tures in  this  case.  He  agreed  with  Dr.  Crockett  that  enough  fluid 
should  be  withdrawn  to  relieve  the  pressure.  The  operation  was  a 
step  in   the  right  direction,  and   was  justified.     Drainage  with   rubber 
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tissue  or  rubber  tubing,  as  advocated  by  Ballance,  was  better  than  with 
gauze. 

Ur.  Joseph  C.  Beck,  Chicago,  111.,  said  the  term  "spontaneously  cured" 
was  not  properly  applied  to  these  cases  because  they  had  had  the  de- 
compression operation  and  spinal  puncture.  The  night  before  leaving 
home  he  had  performed  an  operation  such  as  Dr.  Crockett  described. 
The  patient  was  practically  moribund  before  operation.  The  drum  was 
perforated  in  one  ear,  and  from  this  came  a  discharge.  He  did  a 
mastoid  operation  on  the  affected  side,  and  found,  leading  up  to  the 
tegmen,  an  area  of  inflammation.  He  followed  Cushing's  method, 
making  two  linear  incisions  and  a  very  imperfect  cross  incision  into 
the  dura.  Through  one  of  the  larger  incisions  he  passed  a  fine  drainage 
tube,  leaving  the  skin  incisions  wide  open.  He  then  made  a  spinal 
puncture.  He  had  no  time  to  make  an  examination  of  the  fluid  up  to 
this  moment,  but  the  next  day  as  soon  as  he  made  another  spinal  punc- 
ture the  child  rallied.  The  temperature  fell  to  100,  and  he  was  on  the 
way  to  recovery,  which  he  hoped  would  be  complete.  He  had  had  one 
case  in  which  the  patient  recovered  after  the  Haynes  operation.  He 
had  used  the  fascia  lata  in  covering  a  large  area  of  dura,  with  success. 

Dr.  S.  MacCuen  Smith,  Philadelphia,  Pa.,  had  not  seen  a  case  of 
purulent  meningitis  recovery  after  operation  by  any  method,  no  matter 
what  the  procedure.  The  Haynes  operation,  although  giving  hope  of 
relief,  at  first,  had  proved  totally  unsuccessful,  and  had  been  practically 
abandoned.  He  would  have  renewed  courage  in  treating  some  of  these 
cases  by  the  method  proposed  by  Dr.   Crockett. 

Dr.  Nerval  H.  Pierce,  Chicago,  111.,  had  not  changed  his  position  in 
this  matter.  He  had  yet  to  see  a  case  of  any  severity,  in  which  the 
bacteria  were  recovered  from  the  cerebrospinal  fluid  and  cultured,  get 
well.  In  this  connection  he  cited  a  recent  case,  in  which  the  patient 
had  otitis  media  which  continued  for  six  weeks,  without  external  symp- 
toms. The  ear  continued  to  discharge,  and  the  general  condition  of 
the  patient  became  less  favorable.  He  operated,  finding  very  little 
change  in  the  mastoid.  There  was  some  degeneration  in  the  terminal 
cells,  and  some  change  going  on  toward  the  labyrinth.  All  went  well 
for  three  weeks,  then  there  was  vomiting,  vertigo,  subfebrile  tempera- 
ture, rising  to  102=  in  the  afternoon,  headache,  slightly  stiff  neck,  and 
doubtful  Kernig.  The  question  of  operation  came  up  immediately. 
Spinal  puncture  was  made,  yielding  a  turbid  fluid,  under  considerable 
pressure.  There  were  microorganisms  in  a  smear,  but  culturally  the 
fluid  remained  sterile.  The  symptoms  became  very  much  improved 
aftei  this  lumbar  puncture,  and  remained  so  for  a  few  days,  when  the 
temperature  and  headache  returned,  and  the  vertigo  became  worse. 
The  lumbar  puncture  report  was  thirty  cubic  centimeters  removed; 
pressure,  13S.  Improvement  again  followed.  After  seven  lumbar 
punctures,  extending  over  ten  days,  the  symptoms  disappeared  and  the 
patient  recovered.  He  could  cite  similar  cases  without  labyrinthine 
symptoms,  with  all  the  classical  symptoms  of  cerebrospinal  meningitis, 
treated  in  the  same  way,  by  repeated  lumbar  puncture,  with  recovery. 
It  was  a  serious  question  whether  the  dura  should  be  incised  around 
this  infected  area. 

Dr.  Day,  continuing  the  discussion,  said  it  did  not  follow  that  there 
was  inflammation  in  the  arachnoid  spaces,  as  he  had  found  in  three 
cases.  If  the  Haynes  operation  would  not  cure  these  cases,  why  would 
lumbar  puncture  do  so? 

Dr.  McCulIagh,  in  closing  the  discussion,  said,  regarding  the  non- 
viability  of  the  organisms  in  recovered  cases,  that  Dr.  Dwyer  claimed 
that  growth  failed  in  many  of  these  cases  because  of  too-acid  media. 
Recovered  cases,  it  seemed  to  the  speaker,  suggested  the  possibility  of 
self-limitation  in  diffuse  purulent  meningitis,  just  as  in  the  epidemic 
type  where  there  was  always  a  percentage  of  cases  which  recovered 
spontaneously.  In  view  of  Dr.  Day's  observations,  it  was  a  question 
whether  operative  measures  did  more  than  add  to  the  drainage. 
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The  achievements  of  otology  for  the  last  twenty-five  years,  form 
one  of  the  most  brilliant  chapters  in  the  entire  history  of  medicine. 
The  modern  mastoid  operation  and  what  it  has  accomplished  in 
the  saving  of  innumerable  lives,  has  served  to  put  the  specialty  of 
otology  in  the  forefront  of  modern  surgery.  All  honor  to 
Schwartze  and  his  followers  in  Europe,  and  to  Gruening  and  a  host 
of  others  in  this  country,  who  were  instrumental  in  hj-inging  it 
about ! 

At  first  blu.sh  it  would  seem  that  no  greater  triumph  could  be 
won  than  the  conquering  of  aural  suppuration  and  its  dread 
sequellae.  We  venture  to  assert,  however,  that  in  the  last  analysis, 
life  itself  may  not  be  so  valuable  to  an  individual  as  the  ability 
to  secure  an  honest  livelihood.  No  greater  handicap  in  this 
respect  exists  than  that  caused  by  excessive  and  incurable  deaf- 
ness. With  sorrow  it  is  to  be  admitted  that  our  success  in  com- 
batting this  is  in  no  way  in  proportion  to  what  we  have  suc- 
ceeded in  accomplishing  in  the  cure  of  suppurative  processes 
in  the  ear. 

The  all  important  contributions  to  the  treatment  of  tubo- 
tympanic  deafness,  of  slight  or  even  moderate  degree,  made  by 
Politzer  nearly  a  half  century  ago,  will  stand  as  a  lasting  monu- 
ment to  his  name.  With  the  exception  of  the  valuable  addition 
made  by  Holmes,  in  the  direct  treatment  of  the  eustachian  tube, 
little  has  been  effected  in  this  direction  since  Politzer 's  original 
communication.  All  of  our  modern  methods  for  the  treatment 
of  deafness  have  to  do  chiefly  w'ith  those  who  are  only  partialh' 
deaf.  There  remains  the  great  body  of  victims  afflicted  with 
deafness  in  an  advanced  and  excessive  degree  for  whom  up  to 
the  present  time  we  have  had  nothing  of  encouragement  to  offer. 

For  them  auditory  reeducation  by  means  of  sonorous  vibra 
tions  has  been  advanced  by  its  advocates  as  offering  the  one 
encouraging  means  of  relief.  On  the  other  side  of  the  Atlantic 
the  subject  has  received  careful  attention  from  numerous  in- 
vestigators. In  America,  with  the  exception  of  the  tw^o  papers 
from  a  single  observer,  our  literature  appears  to  be  entirely 
lacking.  And  yet,  it  is  by  no  means  a  new  method  of  treatment. 
L'rbanschitch  many  years  ago   brought  it  before  the  profession 
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aud  siuee  then  has  consistently  advocated  it.  Before  him  it  is 
stated  that  as  far  back  as  the  first  century  sounds  of  various  in- 
tensity for  improving  the  hearing  were  used  by  Greek  pliysieians. 

During  the  last  ten  years  it  has  been  the  subject  of  important 
papers  by  a  number  of  French  scientists,  of  whom  ilarage,  Ziind 
Burguet,  a  teacher  in  a  school  for  the  deaf  in  Paris,  Raoult,  aud 
most  recently  Maurice,  are  especially  to  be  mentioned.  So  far 
as  the  physiology  of  the  treatment  is  concerned,  it  rests  upon  a 
sound  basis.  Hubby,  in  a  paper  written  two  years  ago.  clearly 
shows  that  all  the  cells  of  the  body  must  functionate  or  degen- 
erate, and  that  in  subnormal  hearing  there  is  a  reduced  action 
in  all  the  physiological  processes  of  the  entire  auditory  appara- 
tus, asserting,  and  we  believe  correctly,  that  if  the  hearing  is 
reduced  one-thirtieth  of  the  normal,  the  auditory  nervous  sys- 
tem receives  one-third  of  the  impulses  received  in  health.  The 
effect  of  this  can  be  easily  appreciated  inasmuch  as  it  concerns 
not  merely  the  parts  actually  used  but  also  the  neighboring 
structures,  such  as  the  tympanum,  the  eustachian  tube,  laby- 
rinth, etc. 

Abundant  evidence  exists  for  the  value  of  auditory  re-educa- 
tion in  the  results  constantly  being  obtained  in  the  training  of 
the  other  special  senses.  It  is  well  known  how  the  eye  can  be 
trained  for  the  microscope,  and  how  the  sense  of  taste  is  de- 
A'eloped  in  teatasters,  etc. ;  also,  how  the  blind  aeciuire  peculiar 
skill  in  the  sense  of  touch  and  hearing.  The  importance  of  the 
role  that  the  sympathetic  system  plays  in  all  this  cannot  be 
easily  estimated.  There  is  in  effect  a  pneumomassage  which 
when  not  carried  to  the  point  of  fatigue,  increases  the  nutri- 
tion and  efficiency  of  all  the  structures  stimulated. 

Theoretically,  the  human  voice  is  the  ideal  instrument  for 
producing  such  an  efi'ect.  It  is  not  sirens,  nor  tuning  forks, 
nor  watches  which  the  deaf  person  desires  to  be  able  to  hear, 
liut  conversation.  This  Urbansehitch  recognized  in  his  original 
communications  upon  the  subject.  An  instant's  reflection,  how- 
ever, Avill  show  that  while  theoretically  ideal,  in  practice  the 
voice  is  difficult  or  impossible  of  being  used.  For  proper  re- 
education the  entire  range  of  the  ear  for  speech  must  be  cov- 
ered. This  in  effect  demands  not  one  but  four  or  five  voices, 
namely,  soprano,  contralto,  tenor,  bass,  and  baritone.  Apart  from 
the  impossibility  of  meeting  this  condition,  the  fatigue  upon  the 
voice  used  for  the  purpose  of  training,  as  well  as  the  slow  results 
secured,  makes  it  impractical  for  actual  employment. 
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The  necessity  of  a  proper  meehauieal  substitute,  accordingly, 
lias  been  recognized  by  Urbanschitch  and  all  other  workers  in 
the  field  of  auditory  re-education.  Any  such  substitute,  as  pointed 
out  by  Ziind  Burguet,  should  comply  with  two  conditions.  First, 
"it  should  be  capable  of  reproducing  tones  covering  in  range  at 
least  five  octaves,  not  only  producing  them  by  tones  and  semi- 
tones, but  covering  all  the  vibrations  from  100  per  second,  which 
represents  the  lowest  limit  that  the  human  ear  is  wont  to  recog- 
nize, to  8,500.  the  highest  limit."  Second,  "the  emission  of  sound 
should  be  of  absolute  regularity  and  of  a  constant  intensity  in 
all  the  registers,  and  capable  nevertheless  of  being  instantly 
varied  to  conform  to  the  need  of  the  individual  ear  to  be  re- 
educated." 

Marage  has  demised  a  series  of  sirens.  Of  the  exact  construc- 
tion of  these  and  how  far  they  comply  with  the  conditions  laid 
down,  we  are  not  able  to  speak.  Six  years  ago  Zvind  Burguet 
devised  an  instrument  which  he  has  named  the  "electrophone." 
which  in  his  opinion  complies  accurately  with  the  requirements 
.just  enumerated.  We  quote  the  following  regarding  it  from  a 
recent  paper  by  Hubby,  who,  in  this  eountiy,  has  given  it  careful 
study  and  trial:  "It  covers  the  range  of  the  human  voice,  con- 
sists of  about  the. same  harmonies.  By  means  of  the  three  regis-, 
ters  the  timbres  of  three  voices,  low.  medium  and  high,  are  pro- 
duced. The  employment  of  the  vibration  can  be  instantly  varied 
to  stimulate  each  ear  according  to  its  separate  requirement.-^. 
The  intensity  of  the  sound  can  be  ranged  sufficiently  so  that  the 
length  of  the  treatment  is  not  fatiguing  to  the  patient  or  the 
operator.  The  tones  can  be  maintained  at  a  given  intensity  as 
long  as  necessary.  In  its  essential  details,  the  instrument  consists 
of  three  faradic  hammers  whose  lengths  can  be  altered  by  means 
of  levers,  with  telephonic  ear  receivers." 

More  recently  Maurice,  a  specialist  in  Paris,  has  devised  an 
instrument,  also  electrically  operated,  which  he  hjls  named  th" 
"kiiiesii)h()ne,"  and  which  he  also  claims  in  all  particulars  meets 
the  conditions  that  have  just  been  laid  down.  "With  none  of 
these  instruments  have  we  had  any  personal  experience.  Accurate 
clinical  reports  exist  in  the  literature,  however,  upon  the  use  oT 
the  electrophone.  A  paper  by  Raoult  gives  a  report  of  thirty-six 
cases  which  have  been  treated  by  means  of  the  instrument, 
seventeen  by  himself,  fourteen  by  Ziind  Burguet,  and  five  by 
llelmoortel  of  Aiitwer]).  These  cases  are  set  forth  in  detail 
and  the  reports  comply  with  all  the  conditions  Avhich  are  necessary 
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to  reuder  them  valuable,  such  as  careful  testing  before  beginning 
of  treatment,  description  of  functional  tests,  number  of  treat 
ments  given,  length  of  time,  tests  made  at  regular  intervals  during 
treatment,  and  at  a  prescribed  time  after  treatment  has  been 
discontinued.  Reference  has  been  made  already  to  the  accurate 
work  in  this  country  with  the  instrument  by  a  fellow  member  of 
this  Society,  Dr.  Hubby.  Raoult  reports  100  per  cent,  of  im- 
provements in  his  thirty-six  cases,  dividing  them  clinically  as  fol- 
lows: otosclerosis,  fifteen;  chronic  catarrhal  otitis  media,  twelve; 
purulent  chronic  otitis  media,  two;  otitis  interna,  one;  aural  neu- 
rosis, one ;  deaf  mutism,  one ;  otitis  chronica  adhesiva,  four.  Hubby 
reports  with  equal  care  as  to  the  details  just  enumerated,  thirty- 
two  cases.  His  results  are  far  from  beiug  as  favorable  as  those  of 
Raoult,  and  his  summary  is  too  lengthy  to  be  recorded  here.  The 
conclusions  arrived  at  in  his  paper,  however,  are  that  "the  results 
are  sufficient  to  show  the  usefulness  of  the  treatment  in  many  cases 
of  acute  and  chronic  conditions  of  the  ear. 

^laurice  has  not  published  in  detail,  as  liave  Raoult  and  Hubby, 
the  results  which  he  has  obtained  with  the  kinesiphone.  This  he 
was  on  the  point  of  doing  when  the  war  broke  out.  While  he 
insists  that  the  instrument  is  in  no  sense  a  "cure-all,"  he  makes 
the  claim  at  the  end  of  a  paper  on  the  subject,  written  three  years 
ago,  "that  experience  in  a  long  series  of  cases  justifies  the  asser- 
tion that  it  is  possible  to  secure  improvement  in  the  hearing  l)y 
means  of  re-education  in  all  cases  where  there  is  even  a  little 
hearing  present." 

Professor  Lavran  of  Lisle,  writing  at  the  same  time,  reports  in 
detail  five  cases  treated  with  re-education  by  meaus  of  the  kinesi- 
phone, in  all  of  which  he  succeeded  in  securing  improvement  in 
the  hearing.  He  gives  no  diagnosis  of  the  cases,  but  from  the 
reading  of  their  history  and  tests,  they  would  appear  to  lie  ail 
cases  of  chronic  catarrhal  otitis  media. 

Our  own  investigations  on  the  subject  of  auditory  re-education 
have  been  can-ied  on  entirely  with  an  instrument  known  as  the 
]Meyer-Rowan  instrument.  We  approached  the  subject  originally 
with  considerable  misgiving.  AVe  were  woefully  ignorant  of  it 
and  entertained  the  impression  which  has  obtained  to  a  greater 
or  le.ss  extent  in  this  country,  due,  probably,  to  a  certain  un- 
fortunate eommerciali.sm  of  which  it  was  accused,  that  it  was  only 
another  attempt  to  beguile  lioth  specialist  and  patient  and  that  its 
use  or  investigation  was  unworthy  of  any  on(>  wtio  was  jealous  of 
his  reputation. 
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A  brief  study  served  to  show  us  that  whatever  might  be  said  oi' 
individual  instruments,  the  subject  was  founded  on  a  strictly 
scientific  basis  and  was  deserving  of  the  most  careful  and  pro- 
longed consideration.  Professor  J.  Loring  Arnold,  of  the  Uni- 
versity of  New  York,  has  examined  the  instrument  from  the 
acoustic  standpoint,  and  it  is  in  order  to  read  his  description  at 
this  point. 

■"After  an  investigation  of  the  I\ieyer-Kowan  instrument  which 
was  sent  to  the  University  for  my  inspection,  I  can  make  the  fol- 
lowing statements: 

There  are  four  cylinders.  The  range  of  tone  between  the  two 
extremes  appears  to  be  a  range  of  from  about  fifty  vibrations  per 
second  to  one  hundred  vibrations  per  second.  The  pitches  o!' 
the  intermediate  cylinders  fall  between  these.  The  pitch  of  each 
cylinder  may  be  regulated  through  about  a  whole  tone. 

With  an  increase  of  intensity  by  the  aid  of  the  rheostat,  theri' 
is  a  marked  change  in  pitch,  about  half  a  tone,  also  a  clumgc  in 
((uality. 

The  general  quality  of  the  tone  emitted  is  not  simple,  but  cum- 
l)aratively  rich  in  overtones.  Combinations  of  the  c.vlinders 
increase  this  complex  quality  of  the  tone." 

In  addition  there  is  a  motor  and  valve,  for  the  apjilication  oi.' 
light  alternate  suction  and  pressure  through  the  external  auditory 
canal  and  through  the  eustachian  tubes,  for  breaking  the  intensity 
of  sound  waves,  and  for  use  with  connections  open  to  drums,  in 
treatment  consi.sting  of  very  light  sound  waves,  without  use  of 
hammer.  Treatment  is  given  at  first  very  gentl.v,  and  for  a  .short 
time.  Tile  effect  upon  the  drum  membrane  is  carefully  observed. 
The  strength  of  the  current  depends  upon  the  extent  and  duration 
of  the  deafness.  In  advanced  cases  it  will  be  necessary  to  use  a 
strong  current.  In  lieginning  cases,  gentle  vibrations  arc  ;ill  that 
will  he  required.  According  to  the  particular  condition  present. 
treatment  through  the  auditory  canals  alone  is  employed.  In 
other  cases,  especially  where  the  eustachian  tube  is  obstructed, 
treatment  by  means  of  the  catheter  has  been  found  to  be  of  ad- 
vantage. In  still  other  cases,  the  combined  treatment  through  the 
eustachian  tube  and  auditory  canal  simultaneously  lias  proved 
beneficial.  The  treatments  vary  in  length  from  three  to  seven 
iiiinutes.  and  are  repeated  not  oftener  than  every  fifth  to  tliinl 
(la\-.  There  is  apt  to  be  a  temporary  confusion  following  the 
t  rcMl  iiients.  as  well  as  flagging  in  the  hearing,  whicli.  liowi'ver. 
soon  subsides. 
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TIk'  obstTvation  of  iluhlty.  that  sonorous  vibration  benefits  the 
c-ouditious  of  the  eustachian  tube,  has  been  repeatedly  eonfirnieil 
in  my  own  eases. 

Our  studies  extend  over  a  i)eriod  of  sixteen  months.  'i'he\-  r(>- 
preseut  in  all  twenty-five  eases.  To  these  we  are  able  to  add  the 
reports  of  niue  cases  courteously  supplied  us  by  Dr.  Charles 
O'Reilly  of  Philadelphia,  and  the  reports  of  twenty  eases  treated 
by  Dr.  Robert  Clyde  Lynch  of  New  Orleans.  Five  of  the  nine 
cases  treated  liy  Dr.  O'Reilly  were  eases  of  chronic  catarrhal  otitis 
media,  and  four  were  otosclerosis.  In  five  of  the  nine  cases,  marked 
improvement  resulted  as  far  as  the  tinnitus  was  concerned.  The  re- 
sults in  regard  to  the  hearing  were  not  as  good.  Of  the  nine  eases, 
the  hearing  was  improved  to  a  greater  or  less  degree  in  four.  It 
is  fair  to  say,  however,  that  several  of  the  cases  had  only  a  few 
treatments,  or  are  still  under  treatment. 

All  of  Dr.  Lynch 's  cases  are  eases  of  otosclerosis.  In  a  letter 
fo  me  recently  he  states  that  in  only  two  of  them  can  he  tabulate 
any  progress  in  the  deafness.  "In  all  cases  of  otosclerosis."  he 
states.  "I  can  do  more  with  it,  give  my  patients  more  comfort,  and 
in  some  instances  surprise  myself  with  the  results  obtained."' 

The  twenty-five  cases  treated  by  myself  are  set  forth  in  detail  in 
the  following  pages,  and  are  divided  as  follows:  Otosclerosis, 
eight ;  chronic  catarrhal  otitis  media,  twelve ;  purulent  chronic  otitis 
media  residuosa,  two;  tinnitus  chronic  catarrhal  otitis  media,  one: 
purulent  chronic  otitis  media,  one :  and  eustachian  tube  catarrh,  one. 
In  the  eight  cases  of  ostosclerosis  improvement  was  obtained  in  six, 
or  75'7(  ■  In  the  twelve  cases  of  chronic  catarrhal  otitis  media  im- 
provement was  secured  in  eleven,  (in  one  only  slightly),  or  92%. 
Improvement  was  obtained  in  the  case  of  tinnitus,  but  no  improve- 
ment was  secured  in  either  of  the  cases  of  purulent  chronic  otitis 
media  residuosa.  Case  twenty-four  was  one  of  quiescent  puiiilent 
chronic  otitis  media  which  presented  itself  for  treatment  of  exces- 
sive deafness.  The  improvement  in  the  hearing  was  nothing  less 
than  remarkable.  Case  twenty-five,  one  of  inflammation  of  the 
eustachian  tube,  showed  decided  improvement.  In  a  summary  of 
the  twenty-five  cases,  improvement  was  obtained  in  twenty,  or  80%. 

It  is  to  be  ad<led  that  our  tests  in  all  these  cases  have  been' 
made  as  accurately  as  possible,  and  we  have  been  inclined  to  under- 
estimate rather  than  overestimate  the  amount  of  improvement 
recorded  in  a  particular  case.  Particularly  do  we  desire  to  go 
on  record  as  saying  that  every  one  of  the  cases  diagnosed  as 
otosclerosis  was  done  so  after  a  thorough  test.    This  is  said  in  view 
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of  the  commouly  held  opinion  that  because  of  the  pathology  of 
the  aflfeetiou.  improvement  in  the  hearing  cannot  be  expected. 
All  of  the  six  cases  of  otosclerosis  Avhich  improved  under  treat- 
ment were  greatly  improved.  Of  the  eleven  cases  of  chronic 
eatarrlial  otitis  media  which  were  improved,  ten  were  greatly  im- 
proved and  one  only  slightly. 

Conclusions. 

It  is  in  order,  now.  to  consider  briefly  some  of  the  deductions 
which  may  be  properly  drawn  from  this  investigation  of  our- 
selves and  others,  and.  first  of  all.  what  answer  is  there  to  the 
one  question  which  naturally  arises  in  everyone's  mind,  namely, 
is  there  any  merit  in  the  treatment  ? 

After  careful  study  we  are  prepared  without  reserve  to  say  ttiat 
the  clinical  results  bear  out  the  physiological  raison  d'etre  for 
auditory  re-education.  The  more  that  we  use  it.  the  more  pleased 
we  are  from  time  to  time  with  the  results  that  are  obtained.  It 
is  undoubtedly  true  that  much  remains  to  be  done  to  put  it  upon 
an  exact  basis.  For  instance,  no  rules  have  yet  been  formulated 
to  show  in  what  class  of  cases  we  may  expect  with  confidence  it 
will  succeed,  and  in  what  fail.  It  is  self-evident,  as  has  been  pre- 
viously stated,  that  a  patient  with  complete  loss  of  hearing  is  an 
unsuitable  one  for  this  or  any  other  form  of  treatment. 

It  has  been  abundantly  shown,  however,  by  the  reports  of  Raoult 
and  JIaurice,  that  impairment  of  hearing  to  a  pronounced  degree  is 
capable  of  being  greatly  improved  bj'  this  method.  Our  own  cases 
were  largely  those  of  otosclerosis  and  chronic  eatarrlial  otitis  media. 
Here,  as  has  .iust  beoi  shown,  the  improvement  was  in  a  considei"- 
able  percentage  of  eases  decidedly  gratifying.  Other  observers 
have  reported  equally  good  results  with  aural  suppuration  and 
tinnitus.  Tinnitus  would  seem  to  be  a  favorable  symptom  for 
relief,  although  personally  we  have  had  but  few  cases 
where  we  have  relieved  it.  With  its  use  in  suppuration  our  ex- 
perience is  limited  and  we  cannot  speak  with  authority. 

Of  prime  importance  is  the  working  out  of  rules  or  a  system  by 
which  the  exact  dosage  of  the  sound  waves  can  be  given  to  the 
particular  case.  Hubby's  criticism  that  suction  or  pneumassage 
are  capable  of  doing  harm  to  the  i>reviously  relaxed  drum  must 
be  admitted,  especially  if  care  and  .iudgment  are  not  exercised. 

Two  important  points  should  be  borne  in  mind  by  anyone  under- 
taking to  make  use  of  the  treatment.  First,  that  it  is  not  fair 
to  this  mode  of  treatment  any  more  than  to  anv  other,  to  condemn 
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it  if  success  is  not  obtained  at  the  first  or  even  at  the  second 
sitting.  Only  after  a  course  of  treatment,  given  at  intervals  of 
three  to  five  days,  and  covering,  according  to  the  case,  a  number 
of  weeks,  are  we  warranted  in  deciding  it  is  of  no  benefit.  Fur- 
ther, it  is  always  to  be  remembered  that  the  cases  where  it  is  apt 
lo  be  used  are  cases  where  all  other  treatment  has  failed,  and 
which  in  every  sense  are  pronouncedly  chronic.  The  second 
point,  is  that  after  benefit  has  been  secured,  and  the  treatment 
stopped,  maintainance  of  the  improvement  cannot  be  expected 
unless  home  treatment  is  continued  or  a  resumption  of  the  treat- 
ment for  a  short  time  at  proper  intervals  is  carried  out. 

Raoult  has  rightly  made  the  point,  too.  that  often  the  loss  of 
hearing  after  the  cessation  of  treatment,  is  apparent  and  not  real. 
The  patient  says  he  is  not  hearing  as  well,  but  this  can  be  due  to 
the  fact  that  as  he  began  to  hear  better,  his  friends  no  longer 
spoke  in  so  loud  a  voice. 

A  further  important  fact  to  be  borne  in  mind  when  giving  the 
treatment,  is  that  a  lowered  condition  of  the  general  health  can 
seriously  interfere  with  improvement.  This  is  also  true  when 
there  is  an  attack  of  stomach  trouble,  or  when  the  patient  is 
suffering  from  a  severe  cold. 

To  recapitulate,  we  are  prepared  to  make  the  following  con- 
clusions: 

First,  that  auditory  re-education  is  not  a  plaything. 

Second,  that  it  rests  on  sound  scientific  principles. 

Third,  that  its  correct  and  accurate  application,  so  far  as  oue 
[larticular  instrument  is  concerned,  has  not  yet  been  fully  de- 
termined. 

Fourth,  that  a  thorough  understanding  of  whatever  instru- 
ment used  is  demanded  in  order  to  in.sure  greatest  likelihood  of 
success. 

Fifth,  that  it  is  essential  that  accurate  tests  should  l)e  made 
l)efore  beginning  treatment  and  at  intervals  during  treatment. 

Sixth,  that  there  shoidd  be  a  sufficient  number  of  treatments  at 
proper  intervals. 

Seventh,  that  great  care  and  judgment  are  essential  in  the  use 
of  any  of  the  mechanical  appliances,  as  by  improper  or  excessive 
use  decided  harm  can  be  done. 

Eighth,  that  auditory  re-education  in  no  way  supplants  any 
other  treatment  to  nose,  throat  or  ear,  which  may  be  indicated. 
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CASE  REPORTS. 
Female,  age  3  9.  Chronic  rhinitis,  nasopharyngitis,  O.  M. 
C.  C.  both — Under  treatment  a  number  of  years,  temporary 
benefit  only  by  use  of  catheter.  Nose  and  throat  treated 
with  benefit.  Complaint  of  sense  of  stuffiness  in  ears  from 
time  to  time.  Catheter  and  bougie  show  tubes  swollen,  high 
pitched  auscultation  sound.  Began  treatment  with  Meyer- 
Rowan  instrument  on  May  2  9th,  1915.  Before  use,  whis- 
pered voice,  right  and  left  ear,  eight  feet.  Treatment  given 
at  weekly  intervals.  June  11th,  whispered  voice,  right  ear, 
after  treatment,  eighteen  feet.  September  17th,  whispered 
voice  before  treatment,  right  and  left,  eighteen  feet.  Patient 
states  that  she  is  hearing  excellently  except  during  damp 
weather.  From  fifteen  to  twenty  treatments  given  at  inter- 
vals of  from  five  days  to  a  week. 

Female,  age  27.  Chronic  rhinitis,  O.  M.  C.  C.  both.  Both 
drums  decidedly  retracted.  C  fork  lost  by  aerial  conduction. 
Schwabach  positive.  Whispered  voice  before  treatment 
eighteen  inches  right,  three  inches  left.  Tube  mouths  swol- 
len, catheter  shows  restricted  inflation  in  both  ears.  Treated 
with  catheter  for  two  weeks  with  improvement  to  hearing. 
Inflation  shows  tubes  open.  Treatment  with  Meyer-Rowan 
instrument  begun  November  16th,  1915.  Before  treatment 
whispered  voice,  right  ear,  thirteen  feet,  left  ear  four  feet. 
After  treatment,  whispered  voice  right  ear  fifteen  feet,  left 
ear  five  feet.  Treatment  continued  at  weekly  intervals,  in 
all  ten  to  twelve  treatments  given,  .\pril  4th,  1916,  patient 
reported  hearing  excellent,  great  improvement  noticed  since 
beginning  of  treatment  by  auditory  re-education. 
In  this  case  the  improvement  subjectively  was  out  of  pro- 
portion to  the  objective  findings.  The  patient  at  conclusion 
of  treatment  was  hearing  right  ear  ten  feet,  left  ear  three 
feet,  as  compared  with  the  record  of  January  14th  when 
she  heard  eighteen  feet  in  the  right  ear  and  five  feet  in  the 
left.  In  our  opinion  this  is  to  be  explained  l)y  the  difference 
in  the  Intensity  of  the  whispered  voice  in  spite  of  the  care- 
ful attempt  to  obtain  the  same  tone  on  every  examination. 
Female,  age  3  2.  Otosclerosis,  right  and  left.  First  seen 
June  10th,  1915.  Hearing  getting  worse,  especially  in  left 
ear,  tor  a  number  of  years,  following  birth  of  last  child. 
Drum  membranes  normal,  tubes  wide  open,  no  history  of 
colds,  general  health  good.  Nose  negative,  bone  conduction 
greater  than  aerial  conduction.  Whispered  voice,  nine  feet 
right,  six  inches  left,  Acoumeter,  fifteen  feet  right,  one  inch 
left.  Treatment  with  Meyer-Rowan  instrument  begun  June 
18th,  externally.  After  three  minutes,  whispered  voice, 
twenty-four  inches  left,  June  2  2nd  after  treatment, 
whispered  voice  left  ear  fifty-five  inches;  July  14  before 
treatment  whispered  voice  left  ear  sixty  inches,  right  ear 
eighteen  feet.      After  treatment  whispered  voice  left  ear  ten 
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feet.  Treatment  continued  at  irregular  intervals  inter- 
rupted by  illness.  In  all  twenty-five  treatments  extending 
over  nine  months  were  given.  April  11th,  1916,  before 
treatment  the  whispered  voice  was  heard  nine  feet;  April 
19th,  before  treatment,  whispered  voice  eleven  feet,  left  ear, 
eighteen  feet  plus  (capacity  of  room)  right  ear. 
Male,  age  47.  Chronic  pharyngitis,  chronic  rhinitis,  0.  JI. 
C.  C.  both. 

Both  drum  membranes  showed  marked  retraction,  calcareous 
mass  left  drum;  drum  membrane  movable  with  Siegle,  right 
and  left.  Tubes  normal.  Complaint  of  slow  progressive 
loss  of  hearing,  extending  tor  number  of  years.  Had  been 
treated  sometime  before  with  benefit.  Whispered  voice  right 
ear,  nine  feet,  left  ear  eight  feet.  Treatment  with  Meyer- 
Rowan  instrument  begun  June  18th,  1915.  Improvement 
in  hearing  noted  after  treatment.  June  2  5th,  Wassermann 
plus  two.  Specific  treatment  instituted.  July  2nd 
whispered  voice  before  treatment  fifteen  feet  right  and  left. 
July  9th,  hearing  improving.  July  12th,  whispered  voice 
before  treatment,  fifteen  feet  right  and  left.  Patient  dis- 
appeared from  treatment,  therefore  no  opportunity  for  sub- 
sequent tests. 

Female,  age  50.      O.  M.  C.  C.  both. 

History  of  deafness  in  right  ear  for  many  years,  tinnitus  in 
left  ear.  Reflex  lost  in  left  drum,  right  membrana 
tympani  much  retracted.  \Vhis))ered  voice  right  ear  six 
inches,  left  eighteen  inches.  Bone  conduction  better  than 
aerial  conduction.  Low  C  lost  in  both.  Treatment  with 
Meyer-Rowan  instrument  begun  February  15th.  March  18th 
noise  less.  March  29th  hearing  much  better,  whispered 
voice  five  feet  left,  five  to  six  feet  right.  July  14th, 
hearing  right  ear  normal.  Tinnitus  decidedly  better. 
Male,  age  2  6.  Otosclerosis  right  and  left.  Gradual  loss  of 
hearing  for  three  or  four  months.  Submucous  resection  for 
relief  of  nasal  obstruction.  Drum  membranes  normal,  tubes 
open.  Low  C  lost  in  both.  Upper  limit  to  tuning  fork 
normal,  whispered  voice,  right  ear  thirty  inches,  left  ear 
three  inches.  June  24th  began  treatment  with  Meyer-Rowan 
instrument.  After  treatment  whispered  voice  forty-eight 
inches  right  and  left.  July  6th,  before  treatment  whispered 
voice  five  feet  left,  five  to  six  feet  right.  July  14th, 
whispered  voice  before  treatment  seven  feet  right,  five  feet 
left.  Bi-weekly  treatments  given  for  three  months.  Hear- 
ing greatly  improved.  Treatment  discontinued,  improve- 
ment lost.  Resumed  treatment  Oct.  12th.  Hearing  im- 
proved. October  16th,  hearing  improved.  November  3rd, 
hearing  much  improved.  Whispered  voice  after  treatment 
four  feet  left,  nine  feet  right. 
Male,  age  70.  O.  M.  C.  C. 
Impaired    hearing    for    years.      Knim    membranes    much    re- 
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traded.  Eustachian  tubes  open.  Treatment  to  left  ear 
only.  Before  treatment,  whispered  voice  two  inches. 
Treatment  with  Meyer-Rowan  instrument  begun  April  2  0th. 
191.5.  Acoumeter  not  heard.  Bi-weekly  treatments  given 
for  one  month.  May  7th  whispered  voice  after  treatment  six 
to  eight  inches.  Jlay  14th  no  appreciable  change  in  hearing. 
This  is  one  case  of  failure  which  in  all  honesty  cannot  be 
regarded  as  surprising  in  view  of  the  age  of  the  patient,  the 
duration  of  the  disease  and  the  great  reduction  in  the 
hearing. 

Male,  age  33.  Beginning  O.  M.  C.  C.  Intumescent  rhinitis. 
History  of  slight  diiHculty  in  hearing  right  ear,  for  several 
months.  Drum  membrane  right  shows  calcareous  mass  in 
lower  part.  Eustachian  tube  open.  Low  C  lost.  Whis- 
pered voice  nine  feet;  acoumeter  three  inches.  Treatment 
with  Meyer-Rowan  instrument  begun  February  21st  through 
auditory  canal.  Hearing  improved.  Feb.  25th  whispered 
voice  before  treatment  fifteen  feet.  March  2  2nd  acoumeter 
six  inches  right  ear,  whispered  voice  twenty-five  feet. 
Male,  age  60.   O.  M.  P.  C.  residuosa. 

History  of  suppuration.  Drums  showed  large  perforations. 
Right  ear  dry,  left  ear  slight  discharge  from  time  to  time. 
Up  to  ten  months  ago  heard  well  in  left  ear.  never  heard 
with  right.  Tinnitus  pronounced  and  excessive  in  left  ear. 
Eustachian  tube  mouths  swollen.  Whispered  voice  heard  in 
left  ear  three  inches,  right  ear  after  inflation,  double 
numerals,  four  feet.  Xo  change  in  left  ear.  January  4th, 
began  treatment  with  Meyer-Rowan  instrument.  Hearing 
continued  to  improve  in  right  ear,  whispered  voice  forty-two 
inches,  spoken  voice  ten  feet.  Xo  improvement  in  left  ear. 
Treatment  continued  for  a  number  of  months.  Xo  change 
in  tinnitus  or  hearing  in  left  ear.  Right  ear  improved  In 
hearing,  improvement  maintained  for  a  period  of  from  four 
to  five  days.  As  much  benefit  seemed  to  be  secured  from 
simple  inflation  as  from  Meyer-Rowan  instrument. 
The  case  is  to  be  regarded  as  a  failure  so  far  as  auditory 
re-education  Is  concerned. 
Male,  age  5  4.  Otosclerosis,  right  and  left. 
Gradual  loss  of  hearing  for  ten  years  or  more.  Xo  history 
of  heredity.  Eustachian  tubes  open.  Tube  mouths  some- 
what swollen.  Drum  membrances  shown  by  Siegle  to  be 
bound  down.  Lower  tone  limit  with  tuning  fork  heard  in 
right  ear  by  bone  conduction  only,  slightly  in  left  ear.  Upper 
tone  limit  normal.  Before  treatment  whispered  voice  heard 
right  eighteen  inches,  four  inches  left.  Remains  of  adenoids 
in  nasopharynx  removed  July  6th.  Meyer-Rowan  treatment 
begun  June  29th.  July  2nd,  whispered  voice  right  ear  he- 
fore  treatment  nine  to  ten  feet,  left  ear  eight  inches.  After 
treatment  (three  minutes  with  Jleyer-Rowan  instrument), 
whispered  voice,   twelve  feet   right,   left  twenty-four  inches. 
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July  9th  improvement  in  hearing  maintained.  Whispered 
voice  before  treatment  eighteen  feet  plus  (capacity  of  room) 
Tinnitus  formerly  complained  of  much  less.  Weekly  treat- 
ments covering  periods  of  three  months  at  a  time  continued 
for  nine  months.  July  2  7th,  hearing  maintained  right  ear, 
leff  twenty-four  inches.  After  treatment,  voice  heard  across 
room  right,  left  five  feet.  January  14th,  after  two  weeks' 
interval,  whispered  voice  right,  across  room;   left  three  feet. 

(use    11.     Male,  age  43.      O.  M.  C.  C. 

History  of  impaired  hearing  five  years;  treated  for  stomach 
trouble.  Schwabach  positive.  Tubes  narrow  to  catheter, 
poor  inflation,  move  freely  with  Siegle.  Whispered  voice  six 
inches  right,  fifteen  inches  left.  After  inflation,  whispered 
voice  eighteen  feet  right  and  left.  November  17th  treat- 
ment with  Meyer-Rowan  instrument  for  one  minute 
sharpened  hearing.  January  5th,  hearing  better,  both  tubes 
narrow.  January  25th  whispered  voice  four  feet  right  and 
left  before  treatment.  After  treatment  with  Meyer-Rowan 
instrument  eighteen  feet.  Treatment  continued  at  weekly 
intervals  for  two  months.  At  first  marked  improvement, 
later  improvement  not  maintained.  Patient  discontinued 
treatment.  At  time  of  last  visit  tubes  were  open  and  hear- 
ing right  and  left  four  feet. 

Case    1£.      Female,  age  39.      Otosclerosis  right  and  left. 

Childbirth  always  aggravated  hearing.  Treatment  wont  to 
improve.  History  of  impairment  to  hearing  four  years,  no 
tinnitus.  Tubes  wide  open.  Drum  membrane  shows  some 
retraction.  Low  limit  lost  left  ear,  C  fork  heard  twenty 
seconds  by  bone  conduction  only  left,  upper  normal.  Right, 
Betzold  fork  heard  poorly,  C  fork  nineteen  seconds  by  aerial 
conduction.  Right  ear  whispered  voice  normal,  left  four 
inches;  acoumeter  twelve  feet  right,  thirty  inches  left. 
Treatment  with  Meyer-Rowan  instrument  instituted  March 
5th,  1915.  March  27th,  hearing  steadily  improving.  April 
3  0th,  whispered  voice  eighty  inches  left,  acoumeter  thirty  to 
forty  inches  left.  May  14th,  hearing  improving.  May  21st, 
before  treatment,  whispered  voice  heard  across  room. 
Treatment  stopped  to  resume  in  spring.  During  interval 
severe  cold,  hearing  became  poor.  Treatment  resumed. 
Acoumeter  left  two  inches,  right  normal.  Whispered  voice 
left  thirty-six  inches.  After  treatment,  whispered  voice  left 
six  to  seven  feet.  March  8th,  after  treatment  whispered 
voice  twenty  feet.  April  7th,  hearing  maintained,  whispered 
voice  before   treatment  twenty   feet. 

Cane    IS.     Male,  age  16.      O.  M.  C.  C. 

Adenoids  and  tonsils.  History  of  repeated  colds.  Boy  has 
been  under  treatment  for  number  of  years.  Adenoids  and 
tonsils  removed.  Politzeration  temporarily  improved  hear- 
ing. Drum  membranes  retracted.  Tone,  lower  limit,  C2 
fork.     Whispered  voice  when  first  seen,  six  feet  right,  thir- 
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teen  feet  left.  From  time  to  time  tubes  become  obstructed. 
Began  treatment  with  Meyer-Rowan  instrument  January 
31st,  1915.  Before  treatment  wliispered  voice  riglit,  six 
feet,  left  eight  feet.  After  treatment  whispered  voice  twelve 
to  fifteen  feet  left,  nine  to  eleven  feet  right.  February  2  6th, 
hearing  reported  as  good  in  spite  of  cold.  Tubes  foun( 
swollen  to  catheter.  Weekly  treatment  for  two  months. 
Hearing  continued  to  improve,  whispered  voice  right  and 
left  ear  eighteen  feet. 
Male,  age  41.      O.  M.  P.  C.  Residuosa. 

Radical  mastoid  several  years  before.      Recurrent  deposit  of 
detritus  In  canal  with  small  amount  of  pus  from  time  to  time. 
Eight  treatments  given  with  Meyer-Rowan  instrument.     No 
change  in  amount  of  discharge. 
Male,  age  4  4.      Otosclerosis  left. 

Case  has  been  under  treatment  for  a  number  of  years.  Grad- 
ual loss  of  hearing  in  left  ear.  Drum  membrane  normal. 
Tube  open.  Whispered  voice  left  ear  October  21st,  1915, 
double  numerals,  three  inches.  Treatment  with  Meyer- 
Rowan  instrument  begun,  treatments  given  weekly  for  two 
months.  Only  slight  improvement  obtained.  Treatment  dis- 
continued on  patient's  initiative.  Case  considered  a  failure. 
Female,  age  62.  Chronic  rhinitis,  O.  M.  C.  C. 
History  of  abscess  when  a  child;  increasing  deafness  for  last 
fifteen  years.  Whispered  voice,  right  ear,  before  treatment, 
five  feet;  after  catheterization,  ten  feet.  Lett  ear  before 
catheterization,  zero;  after  catheterization,  six  inches.  Tubes 
freely  open  to  catheter.  Treatment  with  Meyer-Rowan  in- 
strument begun  June  9th,  1915.  Right  ear  fifteen  inches 
before  treatment,  left  ear  six  inches.  Tubes  wide  open. 
After  treatment  three  minutes,  whispered  voice  right  thirty- 
six  inches,  left  fifteen  inches.  Treatment  given  at  weekly 
intervals.  June  19th,  after  treatment  right  ear  ten  feet,  left 
ear  six  inches.  Treatment  discontinued.  Seen  three  months 
later,  improvement  not  maintained.  Patient  undoubtedly 
improved  while  under  treatment. 
Female,  age  4  9.      Otosclerosis  left. 

Gradual  onset,  previous  treatment  of  no  avail.  For  two 
years  very  deaf.  Eustachian  tube  open,  hears  loud  voice 
only.  November  30th,  1915,  began  treatment  with  Meyer- 
Rowan  instrument.  December  15th  hearing  slightly  im- 
proved. January  18th,  before  use  of  instrument,  hearing 
poor.  After  treatment  decidedly  improved;  spoken  voice  two 
feet.  January  21st,  hears  better;  January  22nd  and  30th, 
patient  thinks  hearing  is  better. 

Treatment  undoubtedly  improved  patient's  hearing  in  left 
ear  in  spite  of  case  being  unfavorable  one.  This  was  one  of 
our  earlier  cases.  If  we  were  treating  it  today  we  would 
certainly  advise  a  longer  course  of  treatment  than  was  given. 
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Male,  age  4  0.     Eustachian  tube  catarrh. 

Complaint  of  feeling  of  stuffiness  in  ears,  drums  normal, 
tubes  open.  Whispered  voice  fifteen  feet  right  ear.  History 
of  stomach  trouble.  Nose  stopped  up.  Treatment  with 
catheter  shows  swelling  of  tubes.  Treatment  with  Meyer- 
Rowan  instrument  was  begun  December  23rd.  February 
11th,  report  that  ears  had  been  comfortable  since  previous 
visit.      March  11th,  ears  found  O.  K. 

The  benefit  in  this  case  cannot  rightly  be  ascribed  to  the 
Meyer-Rowan  instrument  altogether,  which  was  used  not 
more  than  three  or  four  times.  Treatment  was  also  carried 
on  by  means  of  correct  medication  to  the  tubes  and  special 
treatment  given  by  a  stomach  specialist.  At  the  same  time 
we  feel  that  the  Meyer-Rowan  instrument  is  in  part  account- 
able for  the  improvement.  It  has  been  repeatedly  recognized 
that  auditory  re-education  has  the  effect  of  toning  up  the  re- 
laxed and  swollen  condition  of  the  eustachian  tube. 
Female,  age  55.  Otosclerosis  right  and  left. 
Deaf  for  a  number  of  years.  Whispered  voice  five  feet  right, 
zero  left.  Operative  work  on  nose.  Treatment  with  Meyer- 
Rowan  instrument  begun  January  3Uth,  1915,  and  continued 
at  intervals  of  four  or  five  days  for  a  period  of  two  months. 
No  appreciable  imi^rovement  noted.  Treatment  discontinued. 
Male,  age  53.      O.  M.  C.  C. 

Impaired  hearing  for  number  of  years  right  ear.  Acoumeter 
six  to  eight  inches  right,  twenty  inches  left.  Whispered 
voice  twenty  to  twenty-four  inches  right,  normal  left.  Left 
drum  normal,  right  much  retracted.  Meyer-Rowan  treat- 
ment instituted  April  4th,  given  three  minutes.  Hearing 
much  improved.  Whispered  voice  forty-eight  inches  right. 
Tinnitus  previously  complained  of  much  better.  April  19th, 
whispered  voice  five  to  six  feet.  Patient  steadily  improving, 
noise  much  less. 
Female,  age  60.      O.  M.  C.  C. 

Hearing  lowered  for  some  years.  Drum  membranes  thick- 
ened and  retracted.  Tubes  open.  Poor  digestion.  Whis- 
pered voice  thirty-six  inches  right,  forty-eight  inches  left. 
Meyer-Rowan  treatment  begun  March  29th.  Buzzing  noise 
previously  complained  of  better.  Head  clearer.  Whispered 
voice  left  and  right  after  treatment,  five  feet  left,  four  feet 
right.  Patient  still  under  treatment.  Whispered  voice 
April  14th,  six  feet  right,  three  feet  left.  Have  been  periods 
of  return  noise  with  stuffiness  of  tubes.  Patient  shows 
undoubtedly  by  tests  appreciable  improvement  in  hearing. 
Male,  age  65.      Otosclerosis. 

Impaired  hearing  for  years,  occasional  treatment.  March 
19th,  1915,  acoumeter  seven  inches  right,  zero  left.  Tubes 
wide  open.  After  catheter,  whispered  voice  four  inches  left. 
Meyer-Rowan  treatment  begun.     Whispered  voice  after  treat- 
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ment,  eighteen  inches  left,  eight  inches  right.  March  20th, 
spoken  voice  heard  distinctly  across  room.  Patient  satisfied 
with  improvement. 

Case    23.     Female,   age   26.      O.    M.  C.   C.   with  tinnitus. 

Local  treatment,  applications  to  nose  and  throat,  catheteri- 
zations, failed  to  relieve  noise.  Meyer-Rowan  treatment  be- 
gun December  22nd,  1915.  Tinnitus  ceased  following  treat- 
ment. Had  been  present  for  number  of  years.  Hearing 
much  improved,  April  13th.  Treatment  resumed.  Tinnitus 
always  better  following  treatment.  Patient  discharged  with 
noise  no  longer  in  evidence. 

Case    24.      Male,  age  13.      O.  M.  P.  C. 

Discharge  from  both  ears  for  years.  Hearing  greatly  re- 
duced. Presented  himself  not  for  treatment  for  discharge 
which  was  not  giving  trouble,  but  for  difficulty  in  hearing 
especially  in  school.  Whispered  voice  before  treatment, 
thirty-two  inches  right,  twenty-four  left.  Treatment  with 
Meyer-Rowan  instrument  begun  April  10th.  After  first 
treatment,  whispered  voice  right,  twenty  feet,  left  ten  feet. 
April  18th,  after  treatment,  whispered  voice  right  and  left 
ear,  twenty  feet. 

Ciise    25.     Male,  age  55.     Tinnitus. 

Complaint  of  nasal  catarrh.  Impaired  hearing  subjectively, 
tinnitus  intermittent  in  left  ear  three  months.  Meyer- 
Rowan  treatment  begun  April  11th,  at  Intervals  of  five  days, 
tour  treatments  altogether.  Noise  now  almost  entirely 
stopped,  hearing  excellent. 
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DISCUSSION. 

Dr.  Frank  E.  JMiller,  New  York  City,  in  opening  the  discussion,  said: 
"This  splendid  paper  of  Dr.  Harris  brings  out  in  many  instances  points 
which  I  have  tried  to  establish  in  my  attempt  to  standardize  voice  and 
sound  matters.  I  deem  it  a  great  honor  to  have  the  privilege  of  opening 
the  discussion  of  so  valuable  a  paper. 

"It  is  my  purpose  to  liring  out  a  few  points  for  further  discussion 
which  1  hope  will  be  interesting  for  further  study. 

"According  to  Dr.  Irving  \V.  Voorhees,  both  Dr.  Alexander  and  Dr. 
Neumann  of  Vienna  make  the  statement  that  pathological  findings  sub- 
stantiate only  seven  per  cent,  of  so-called  otosclerosis  cases. 

"My  processes  and  methods  of  dactylization  consist  in  breaking  up 
adhesions  in  the  region  of  the  apex  and  base  of  the  eustachian  orifice, 
aljout  the  palatopharyngeus  and  pharyngeal  muscles,  and  in  separating 
the  levator  palati  from  the  tensor  palati;  also  massaging  the  ascending 
pharyngeal  artery  and  supratonsilar  region,  thus  giving  at  certain  points 
in  the  dome  of  the  pharynx  indirect  stimulation  to  the  cochlea,  vestibule, 
attic  and  Meckel's  ganglion.  Often,  through  the  aid  of  this  manipula 
tion,  1  have  lieen  able  to  increase  seven  to  twelve  seconds  duration  of 
bone  conduction  to  twelve  to  fifteen  seconds,  and  aerial  conduction  of 
twelve  to  fifteen  seconds  to  thirty-two  to  forty-two  seconds. 

"Again,  in  many  cases  the  suppuration  dries  up  and  disappears  in 
fourteen  days  after  dactylization. 

"Now  let  us  turn  our  attention  to  the  subject  of  mechanical  methods 
of  treatment,  contrasting  principally  the  Maurice  and  the  Meyer-Rowan 
machines. 

"First  let  us  point  out  that  in  98  carefully  reported  cases  with 
Maurice's  first  and  besi  imported  machine  the  results  were  far  inferior 
to  those  attained  by  the  Meyer-Rowan  instrument. 

"The  Maurice  machine  is  only  capable  of  producing  a  series  of  vibra- 
tory changes  which  in  themselves  is  not  sufficient  to  effect  a  cure  in 
every  case. 

"Realizing  this  deficiency,  I  hav_e  tried  to  set  down  a  few  of  the 
salient  points  essential  for  an  efficient  machine;  also  what  we  are  cap- 
able of  producing  with  the  Meyer-  Rowan  apparatus. 

"We  must  have  a  machine  that  will:  Firsl,  by  mechanical  vibration 
increase  the  blood  supply  of  the  part,  which  in  turn,  of  course,  increases 
its  nourishment  and  allows  for  excretion.  Second,  produce  a  natural 
form  of  sound  vibration  which  may  be  varied  to  attune  the  tympanum 
without  irritation.  Third,  by  proper  manipulation  be  able  to  break  u]) 
any  partial  tendency  to  ankylosis.  Fornih,  produce  any  amount  of 
vibratory  pitch,  of  resonance  which  is  judged  acceptable  for  raising  the 
efficiency  of  the  mechanical  working  parts  of  the  hearing  apparatus. 
J'ifth,  produce  any  amount  of  vibration  or  stroke  from  10  to  3  00  vibra- 
tions per  second  with  or  without  mechanical  pressure  or  suction.  Sixth. 
capable  of  use  for  syphoning  the  eustachian  tube  in  order  to  release 
lymphatic  secretion,  which  is  one  of  the  principal  causes  of  middle  ear 
deafness.  Seventh,  by  an  experienced  manipulation  and  proper  knowl- 
edge of  otology  all  these  factors  can  be  blended  or  used  alone  to  produce 
effects  on  the  different  component  structures.  Eighth,  have  proper  types 
and  sizes  of  catheters  that  will  pass  into  the  eustachian  orifice  without 
trauma.  Xinlh,  produce  suction  or  massage  separately  or  with  sound 
vibrations  from  either  of  four  machines  or  their  combinations,  at  the 
pleasure  of  the  operator.  Tenth,  provide  any  amount  of  force  as  the 
case  may  require. 
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"These  ten  factors  I  have  found  incorporated  in  the  Meyer-Rowan 
machine,  and  by  proper  scientific  manipulation  and  knowledge  of  the 
anatomical  and  physical  structure  of  the  ear,  have  obtained  some  very 
striking  results. 

"It  has  been  questioned  as  to  whether  the  cellular  tissues  function 
or  degenerate  under  treatment.  This  machine  produces  solely  a  stim- 
ulation of  the  parts  which  naturally,  if  applied  properly,  will  tend  to 
activate  the  cells  and  increase  their  tone  and  functionating  power. 

"The  subject  of  auditory  reeducation  conies  to  my  attention.  I 
believe  its  ineffectiveness  and  apparent  failure  in  the  hands  of  many  is 
due  not  to  its  impracticability,  but  to  the  lack  of  sufficient  study  into 
the  normal  operation  of  the  ear  as  well  as  the  etiology  of  the  pathologi- 
cal condition. 

"Inasmuch  as  the  laws  of  hearing  are  not  known  nor,  as  yet,  been 
reproduced  by  any  mechanical  device,  we  must  of  necessity  establish 
further  new  views  and  theories  with  which  to  try  to  accomplish  this 
long  desired  end. 

"The  phonograph,  being  a  disk,  cannot  transmit  and  translate  sound 
of  the  correct  intensity  and  pitch  as  produced  by  the  voice. 

"Some  years  ago  I  brought  and  submitted  23  personal  cases  to  you 
for  discussion,  representing  some  of  the  principles  to  which  1  am  still 
holding,  in  some  measure. 

"The  external  meatus  can  be  inspected  with  the  otoscope  aud  the 
condition  of  the  drum  inspected,  but  its  recording  sensitiveness  cannot 
be  determined  by  inspection. 

"To  understand  the  physical  properties  of  the  drum,  I  might  men- 
tion its  possibilities  in  manner  of  response  to  various  sound  vibrations. 

"The  drum  is  a  cuspoid,  formed  by  the  action  of  the  two  planes  of 
forces,  one  sinister,  the  other  dexter-gyrate,  acting  in  opposition.  The 
dexter-gyrate  force  decreases  while  the  sinister  force  increases,  until 
ai  the  vertex  the  two  forces  are  in  equilibrium. 

"Similarly,  we  have  the  laws  governing  the  earth  aud  the  sun.  The 
equilibrium  position  of  the  two  forces  result  only  after  they  have  made 
two  and  a  half  turns;  that  is  to  say,  it  takes  two  and  a  halt  turns  to 
establish  equilibrium.  The  equilibrium  point  or  vertex  of  the  contact 
of  the  two  curves  makes  the  cuspoid.  Thus  the  cuspoid  is  of  such 
form  that  any  sound  reaching  it  conforms  exactly  to  that  part  of  the 
cuspoid  upon  which  it  is  registered. 

"This  necessitates  the  classification  of  sound  to  the  region  of  the 
tympanic  cuspoid.  For  example:  Let  us  assume  that  C  (256)  affects 
the  drum  near  the  periphery,  while  C  (512)  affects  it  near  the  centre. 
Then  any  sound  having  a  vibratory  frequency  between  256  and  512 
will  affect  the  drum  at  some  point  between.  The  sounds  recorded  on 
the  drum  are  annular  but  not  circular,  since  the  drum  is  eccentric.  It 
follows,  then,  that  all  ihe  sound  which  the  ear  is  capable  of  recording 
must  be  recorded  between  the  periphery  and  the  vertex  at  certain 
definite  points. 

"In  other  words,  each  i)orlion  of  the  drum  responds  to  a  certain  rate 
of  vibration  which  is  transmitted  to  the  middle  ear  by  the  ossicles. 

"Thus  any  injury  to  the  periphery  of  the  tympanum  would  tend  to 
cause  a  deficiency  in  recording  the  vibration  corresponding  to  the 
portion. 

"According  to  Dr.  W.  Sohier  Bryant,  of  New  York,  the  average 
'compass  of  sound  conception'  in  the  human  being  is  between  2S  single 
vibrations  per  second  and  100,000  single  vibrations  per  second. 

"Now  if  a  straight  line  be  drawn  from  the  vertex  to  the  periphery 
of  the  tympanum,  and  this  line  be  measured,  he  can  mathematically 
determine  the  space  given  to  each  separate  sound  upon  the  drum. 
This  may  seem  impractical,  but  it  is  given  to  introduce  the  following 
dependent  discussion. 
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R.  .  .  .Range. 

H.  .  .  .Highest  sound  capable  of  being  perceived. 

L.  .  .  .Lowest  sound  capable  of  being  perceived. 

D.  .  .  .  Distance  from  drum  vertex  to  periphery,  .5625  c.  m. 

X.  .  .  .Distance  devoted  to  each  particular  sound. 

N .  .  .  .  Frequency  of  vibration  of  the  note  in  question. 

"X  is  destined  to  be  very  small  distance  because  of  the  large  number 
of  sounds  which  have  to  be  accommodated  in  a  small  distance. 

"In  a  similar  manner  the  exact  position  of  X  can  be  determined 
on  the  line  from  the  simple  proper  form  (H-MX-M)  where  M  is  the 
distance  along  D  measured  from  the  vertex  of  the  cuspoid  drum. 

"By  being  able  to  produce  a  sound  of  any  pitch  and  intensity  or  key 
which  can  be  accurately  measured,  why  is  it  not  possible  to  determine 
just  what  portion  of  the  cochlea  is  not  functionating  or  responding? 

"It  will  be  in  the  middle  of  the  spiral  of  the  cochlea  if  sound  fails 
in  the  normal  octave  that  we  hear.  In  the  upper  portion,  if  above  the 
recognized  octave.  Or  in  the  vestibule  if  there  is  a  lack  of  balance. 
I  have  just  asked  the  question  of  all  present  who  have  done  lumbar 
punctures  if  they  have  ever  observed  epilepsy  later,  as  I  have  heard  of 
its  cure. 

"As  we  know,  epilepsy  is  a  falling  sickness  and  is  accompanied  by 
an  aura  of  violet  to  blue  and  sometimes  other  colors.  Is  there  not, 
then,  an  axis  depending  upon  the  spinal  and  arachnoid  fluid  and  its 
bipolar  relation  to  the  perilymph  and  endolymph  to  be  determined  and 
recognized  in  the  disturbances  of  epilepsy?  By  more  specific  study  a 
possible  cure  should  be  established  even  to  such  remote  procedure  as 
a  renewal  or  rearrangement  of  a  utricle  or  saccule. 

"Furthermore,  as  I  have  been  able  to  establish  a  seven-fold  pathway 
for  voice  which  is  heard  by  the  ear,  hence  by  recognizing  the  factors 
new  diagnostic  methods  of  great  value  can  be  established  by  those  who 
use  human  ears  and  human  voices  as  their  standard,  which,  as  Dr. 
Harris  says,  is  at  present  the  best  guide. 

"Regarding  the  statement  that  hearing  reduced  1-30  of  the  normal, 
the  auditory  centre  receives  only  1-3  of  the  normal  impulses  I  believe 
is  misdirected. 

"Let  us  take,  for  example,  the  pyramid  of  the  nasal  chamber  on  one 
side.  This  pyramid  is  divided  into  three  small  pyramids  by  the  tur- 
binate bones.  Thus  we  have  twelve  functionating  surfaces  instead  of 
three.  So,  too,  the  oral  cavity  being  one  chamber  on  a  double  pyramid 
is  divided  into  twelve  surfaces  by  the  tongue  and  palate. 

"Is  it  not  reasonable,  then,  to  assume  that  the  tympanum  can  be 
divided  into  1-12.  Last,  each  ossicle  may  represent  the  hypothenuse 
of  a  Pythagorean  triangle,  acting  in  such  a  case  as  a  lever  with  the 
ratio  3,  4,  and  5,  hence  each  ossicle  would  represent  a  conducting  power 
of  1-5  or  a  total  of  3-5.  Hence  we  have  a  series  of  possible  combina- 
tions of  twelths  and  fifths,  depending  upon  the  extent  of  the  loss  of 
function. 

"Pneumomassage,  if  properly  administered,  tends  to  act  as  a  circula- 
tory stimulant  by  increasing  or  decreasing  the  rate  of  blood  flow  by  its 
action  through  the  pressure  on  the  vessel  walls.  Also  the  general 
circulation  of  the  head  seems  to  be  toned  up. 

"As  a  suitable  instrument  for  testing  the  ears,  in  view  of  the  fact 
that  different  parts  of  the  drum  are  affected  in  different  places,  tests 
for  deafness  must  be  made  accordingly. 

"It  has  been  one  of  my  contentions  on  every  side  that  a  method 
of  standardization  must  be  resorted  to  before  we  are  able  to  really 
approach  any  goal  of  perfection,  especially  any  phenomena  connected 
with  human  voice  and  ear. 

"Most  of  the  ear  tests  in  use  today  are  very  poorly  suited  for  the 
human  ear.  A  test  should  be  made  by  a  machine  or  instrument  cap- 
able of  producing  continued  sound  or  sounds,  either  simple  or  com- 
pound, of  any  desired  amplitude  or  frequency.      The  machine  must  be 
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fapable  of  producing  sounds  of  different  pitches  or  volumes  in  rapid 
succession.  Such  a  machine  should  come  as  near  the  human  voice  as 
possible.  It  would  make  a  better  testing  machine  than  the  human 
voice,  as  the  human  voice  suffers  fatigue,  etc.,  all  of  which  might  alter 
pitch,  power,  or  resonance,  or  all  three. 

"The  modern  tests  of  Rinne.  Galton,  etc.,  all  fail  to  fulfil  some  part 
of  the  requirements.  In  the  Galton  whistle  the  sound  is  not  continued 
nor  can  it  be  controlled  as  it  should.  In  tuning  fork  tests  the  ampli- 
tude of  the  fork  varies  with  the  operators  because  no  two  operators 
strike  the  fork  alike,  nor  does  the  same  operator  strike  it  always  with 
the  same  force.  Similar  objections  are  to  be  had  with  most  other  tests. 
"I  have  invented  an  electric  sound  producing  system  which  I  believe 
satisfies  all  the  requirements  set  forth  by  Dr.  Harris  for  a  mechanical 
device.  It  is  a  useful  and  accurate  method  of  testing  as  I  have  found. 
"By  varying  the  resistance  of  the  capacities  of  the  condensers  on 
the  circuit  any  desired  pitch  may  Ije  obtained.  By  using  variable  con- 
densers notes  are  easily  obtained.  The  intensity  can  be  varied  rapidly 
by  altering  the  current.  Notes  of  any  desired  frequency  and  amplitude 
may  be  produced  as  rapidly  as  desired.  Its  pitch  is  controlled  by  con- 
densers while  its  volume  is  electrically  controlled  by  a  rheostat.  A 
constant  supply  of  current  makes  its  operation  continuous.  The  pitch 
may  be  altered  to  suit  any  special  case  by  merely  changing  the  capacity 
of  the  condensers.  It  is  of  a  modern  type  and  arranged  like  a  piano, 
the  number  of  keys  may  be  increased  up  to  as  many  octaves  as  desired, 
equal  to  the  range  of  the  voice. 

"I  have  had  a  device  designed  by  a  well-known  musical  instrument 
concern  to  produce  sounds  and  the  corresponding  color  to  be  used  both 
in  auditory  re-education  and  auditory  testing.  Owing  to  expense  and 
complexity  of  the  machine  it  was  discontinued.  Instead  the-  audion 
device  was  used  with  unusual  success.  The  audion  has  not  as  yet 
reached  its  completeness  for  by  a  change  in  filament  I  have  succeeded 
in  producing  a  three-fold  amplification.  This  allows  an  increase  in 
intensity  or  volume  for  testing  the  ears  of  the  deaf.  This  machine  is 
in  working  order  at  the  present  time. 

"In  closing  this  paper  I  wish  to  cite  the  advantages  of  Meyer-Rowan 
machine  over  the  Maurice  from  my  personal  observations  and  experi- 
ence. 

"The  Meyer-Rowan  is  the  only  machine  which  conveys  the  blow  of 
the  same  impulse  as  nature  dictates,  using  all  fundamental  tones. 

"The  vibrations  produced  by  the  Maurice  machine  are  dissonant 
and  do  not  convey  the  distinct  sound  taps  to  the  ear  drum  which  can 
be  regulated  at  will  by  the  Meyer-Rowan  machine. 

"The  practicability  of  treatment  is  indicated  by  the  fact  that  every 
patient  treated  has  been  benefited,  inasmuch  as  the  hearing  distance 
has  increased  10  per  cent,  to  90  per  cent.,  and  in  occasional  cases  re- 
stored to  normal. 

"In  cases  where  the  patients  have  taken  the  required  number  of 
treatments  I  can  safely  state  improvement  in  hearing  has  been  over 
.50  per  cent. 

"The  failure  in  obtaining  results  by  the  use  of  the  Meyer-Rowan 
machine  is  due  either  to  a  lack  of  knowledge  of  the  possibilities  of  the 
apparatus  or  their  proper  application.  I  have  now  five  hundred  and 
three  detailed  reports  in  my  hands  of  legitimate  cases  from  which 
these  conclusions  have  l)een  drawn  which  I  can  supply  to  you  should 
you  so  desire,  showing  quite  decidedly  the  good  results  produced  by 
instrumentation  and  dactylization  in  its  l)eneflcent  action  in  auditorv 
reeducation. 

Dr.  Max  A.  Goldstein,  St.  Louis,  Mo.,  approached  the  subject  from 
another  physics  point  of  view.  Tyndall  had  said  that  light,  heat,  sound 
and  electricity  are  all  modifications  of  the  same  wave  of  motion;  also 
that  all  the  special  senses  are  modifications  of  the  sense  of  touch.  All 
the  instruments  for  the  re-education  of  hearing,  which  was  simply  modi- 
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flcatious  of  regulated  sound  producers,  were  but  means  of  conveying  tac- 
tile sense  impressions  to  the  ear  which  was  temporarily  impaired  in  some 
way.  Whether  impaired  by  otosclerosis  or  some  other  affection,  the 
mechanical  principle  involved  was  not  changed, — it  simply  meant  me- 
chanical stimulation  of  the  auditory  nerve  which  has  been  temporarily 
impaired.  If  some  mechanical  machinery  were  required  for  the  re- 
education of  the  auditory  nerve,  why  not  go  further  and  say  that  the 
best  instrument  for  this  purpose  is  the  human  voice?  That  was  the 
principle  which  Urbantschitsch  employed.  Seventeen  years  ago  the 
speaker  had  presented,  before  the  American  Academy  of  Ophthalmology 
and  Oto-Laryngology,  in  St.  Louis,  some  children  who  had  been  treated 
in  this  way.  After  all,  it  was  just  as  much  the  responsibility  of  the 
otologist  to  perfect  the  method  in  this  regard  as  to  perfect  the  technic 
in  pathology  or  surgery.  Dr.  Harris  had  touched  upon  one  class  of 
case, — those  who,  from  otosclerosis  or  other  disease,  had  become  so- 
cially defunct  individuals, — in  which  his  own  experience  was  very  un- 
satisfactory. The  result  could  not  be  maintained  unless  the  stimulation 
of  the  auditory  nerve  was  continued.  In  cases  in  which  auditory  nerve 
deafness  had  been  determined,  patients  had  taken  up  speech-reading, 
substituting  the  sense  of  sight  for  the  auditory  sense.  He  cited  the 
case  of  a  little  girl  of  eight,  who,  by  actual  functional  tests,  was  proved 
to  be  absojutely  deaf.  According  to  the  parents,  the  child  was  born  deaf, 
and  this  was  borne  out  by  the  tests.  Apparently  the  child  could  hear 
a  and  o  at  a  distance  of  about  one  foot,  but  she  could  not  distinguish 
between  the  letters.  That  child  had  been  trained,  and  had  reached 
her  second  year  of  oral  work.  As  soon  as  the  child  had  learned  to 
correlate  the  relations  of  the  spoken  word  to  the  idea  or  sentiment 
which  the  idea  expressed,  he  began  her  education — not  re-education, 
for  she  .had  never  had  any  education  before.  She  could  now  carry  on 
conversation  in  sentences  which  embrace  a  vocabulary  of  about  four 
hundred  words.  He  cited  another  case  of  a  little  girl  who  lost  her 
hearing  from  scarlet  fever,  also,  of  course,  losing  her  speech.  She 
was  now  seven  years  old,  and  following  a  recent  attack  of  measles,  had 
regained  her  speech  and  hearing.  This  was  probably  due  to  some 
stimulation  to  the  auditory  nerves  furnished  by  the  measles.  He  em- 
phasized the  importance  of  the  trained  otologist  carrying  on  this  work 
in  connection  with  the  trained,  paid  teacher. 

Dr.  Robert  Clyde  Lynch,  New  Orleans,  La.,  had  made  no  attempt  at 
re-education,  his  experience  being  limited  to  the  use  of  the  Meyer- 
Rowan  instrument,  in  a  practical  way,  in  his  office,  during  the  past 
three  years.  He  had  been  pessimistic  ever  since  the  instrument  was 
first  brought  into  his  office,  and  was  frank  to  say  that  he  was  still 
uncertain.  He  had  used  it  in  two  or  three  hundred  cases,  and  had 
accomplished  results  which  could  not  have  been  obtained  with  the 
ordinary  Politzer  bag  pneumomassage.  He  had  used  it  in  some  cases 
in  which  he  failed  to  note  improvement.  According  to  the  statements 
of  the  patients,  bells  and  other  sounds  could  be  heard  which  they  had 
not  been  able  to  hear  before.  Otosclerosis  patients  had  not  improved 
at  all  during  three  years  of  treatment,  there  being  no  appreciable  in- 
crease or  decrease  of  the  deafness.  Two  of  these  patients  had  been 
through  typhoid  fever,  one  through  low-grade  malaria,  with  the  chronic 
use  of  quinine  (small  doses  over  a  long  period),  without  any  increase 
in  the  deafness.  Some  had  been  benefited  by  out-of-doors  exercise. 
The  vilirations  with  this  instrument  were  passed  through  the  eustachian 
tube.  The  catheter  was  placed  in  the  eustachian  tube  so  that  the 
vibrations  of  air  would  be  transmitted  direct  to  the  middle  ear  and 
membrane  secundaria.  This  sonorous  tone  can  then  be  heard  in  a 
diagnostic  tube.  Only  one  vibrating  drum  should  be  used  at  the  time. 
If  two  or  three  vibrations  were  used  at  the  same  time  there  would  be 
a  confusion  of  tones,  with  no  resulting  good.  The  vibrations  were  used 
through  the  tube  for  from  one-half  to  one  minute,  another  tone  then 
l)eing   used   for   the  same   length   of  time.      He   had    his   patients  come 
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for  these  treatments  twice  a  week  for  at  least  six  weeks.  If  there  was 
any  reason,  in  an  increase  of  hearing,  for  the  continuance  of  the 
treatment,  they  should  come  for  a  longer  time. 

He  had  derived  a  great  deal  of  pleasure  out  of  the  instrument  be- 
cause of  the  relief  of  tinnitus  which  it  had  afforded  to  many  patients, 
some  of  whom  avowed  their  w'illingness  to  be  deaf  if  only  the  "noises" 
could  be  stopped.  In  many  cases  the  tinnitus  had  stopped,  or  had 
become  modified  in  tone  or  degree  of  intensity,  the  patients  remaining 
in  that  condition.  In  some  cases  there  was  no  change  whatever.  He 
did  not  use  the  to-and-fro  air  massage,  as  he  believed  that  the  vibra- 
tions of  the  air  and  tone  massage  bear  no  relation  to  each  other,  except 
that  they  come  from  the  same  source.  The  number  of  vibrations 
producing  the  tone  must  bear  a  definite  relation  to  the  air  starting  the 
vibrations,  and  in  that  way  they  must  be  synchronous.  If  he  began  to 
note  improvement  in  hearing  in  cases  of  supposed  otosclerosis,  he  began 
to  doubt  his  diagnosis.  In  cases  of  the  catarrhal  type  improvement 
was  notified  in  a  shorter  time,  with  greater  comfort  to  the  patient,  and 
the  ear  returned  more  nearly  to  its  normal  state,  than  in  other  plans 
of  treatment.  The  use  of  the  instrument  undoubtedly  increased  the 
patulrusness  of  the  .eustachian  tube  more  than  the  use  of  the  catheter 
in  the  ordinary  way.  He  considered  the  apparatus  purely  a  massage 
apparatus,  having  none  of  the  principle  tone  variation  required  for  re- 
education. 

I>r.  E.  15.  Demii,  New  York  City,  was  glad  to  see  an  otologist  of  Dr. 
Harris'  standing  and  as  careful  as  he  is.  take  this  matter  of  auditory 
reeducation.  He  was  familiar  with  the  three  types  of  instruments. 
The  first  Ziind-Bourguet  apparatus  brought  into  this  country  was  im- 
ported by  a  patient  of  his,  who  derived  absolutely  no  beneSt  from  its 
use.  He  had  not  used  the  Marage  apparatus,  but  Lake,  of  London. 
advocated  it.  One  of  the  Meyer-Rowan  instruments  had  been  tried 
in  his  clinic,  with  no  results  whatever.  The  firm  that  handled  the 
apparatus  was  so  convinced  that  it  was  of  no  use  that  they  removed  it. 
Undoubtedly  instruments  of  the  character  of  those  under  discussion, 
improperly  used,  could  increase  tinnitus. 

l>r.  George  L.  Richards.  Fall  River.  Mass.,  had  read  Dr.  Hubby's 
papers,  and  had  had  the  instrument  tried  out  on  himself.  He  had  asked 
Dr.  Hubby  if  he  was  still  of  the  opinion  expressed  in  the  two  papers, 
to  which  a  negative  reply  was  given  although  still  believing  the  instru- 
ment of  value.  The  speaker  had  had  one  of  the  first  Meyer-Rowan 
instruments.  Some  of  his  patients  thought  they  were  improved  by  it. 
but  he  thought  it  largely  a  psychological  matter.  He  had  tried  an 
apparatus  put  out  by  the  Victor  people,  but  without  results.  He  was 
of  the  opinion  that  Dr.  Miller  and  Dr.  Goldstein  were  on  the  right  track. 
He  emphasized  strongly  the  importance  of  beginning  early  to  teach 
these  patients  lip  reading. 

Dr.  Harris,  in  closing  the  discussion,  said  his  thought,  in  bringing  the 
sub.iect  before  the  Society,  was  to  try  to  stimulate  interest  in  the  matter 
of  auditory  re-education.  He  thought  he  had  made  it  plain  that  he  was 
not  advocating  any  special  instrument.  He  was  thoroughly  convinced 
that  there  was  a  good  deal  in  the  physiology  of  this  matter.  His 
patients  had  been  very  carefully  tested,  not  by  sub.iective  tests.  He  had 
had  considerable  improvement  in  cases  of  otosclerosis,  the  patient 
would  have  a  cold,  and  the  hearing  would  be  worse.  With  the  Ziind- 
Bourguet  instrument  the  requirement  was  that  the  treatments  should 
be  given  twice  a  day.  which  was  manifestly  impossible.  The  human 
voice  was  ideal,  but  its  use  was  impracticable,  consequently  some 
mechanical  apparatus  should  take  its  place. 


FINAL  REPORT  ON  THE  ISOLATION  AND  CULTIVATION 
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Aural  tubei-L'ulosis  ha.s  long-  occupied  a  prominent  place  in  oto- 
logical  literature.  The  old  writers,  notably  Wilde^  (1853), 
Schwartze-  (1878),  Toynbee,  and  others,  recognized  tuberculosis 
of  the  temporal  bone  as  a  definite  clinical  entity.  With  the  dis- 
covery of  the  tubercle  bacillus  by  Koch  in  1882,. it  became  possible 
for  the  first  time  to  differentiate  tuberculous  otitis  from  the 
simple  inflammatory  or  pyogenic  form. 

Tuberculosis  may  affect  the  ear  primarily  or  secondarily.  Cases 
of  primary  tuberculosis  have  been  reported  by  Herman  Knapp^, 
Goldstein*,  McEwen,  Milligen^,  Zaufal",  McCaw',  and  others. 

Secondary  aural  tuberculosis  may  complicate  pulmonary 
tubercle,  or  may  result  from  tuberculosis  of  the  glands,  intes- 
tines, bones,  etc.  A  frequent  cause  is  a  tuberculous  adenoid. 
Nasal  tuberculosis  is  a  rare  etiological  factor. 

The  acute  form  of  tubercular  otitis  is  characterized  clinically 
by  its  rapid  onset ;  the  occurrence  of  multiple  small  perforations 
which  quickly  coalesce,  forming  a  large  defect ;  the  rapid  forma- 
tion of  granulations;  early  periotitic  glandular  involvement;  and 
the  early  appearance  of  facial  paralysis. 

The  chronic  type  of  tuberculosis  of  the  ear  is  distinguished  by 
its  painless  onset,  protracted  course,  and  resistance  to  treatment. 
Extensive  destruction  of  bone,  often  leading  to  facial  paralysis, 
is  extremely  characteristic  of  this  disease.  Rarely,  tubercles 
a]5pearing  as  yellowish  spots  may  be  seen  through  the  semi- 
transparent  tympanic  membrane. 

MacLeod  Yearsley  *  states  that  the  tuberculous  perforation 
is  usually  circular,  with  pale,  thick,  and  indolent  edge,  showins: 
no   reparative   activity,   and   generally  situated  in  the   posterior 
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superior  quadrant.  He  says  "that  the  establishment  of  a  pain- 
less perforation  in  this  situation  is  considered  by  Buck  and  Blake 
as  pathognomonic  of  tubercle." 

The  series  of  eases  of  tuberculous  otitis  observed  by  us  and 
reported  below  do  not  show  tymjianic  perforations  in  thi'; 
locality. 

The  early  methods  employed  to  identify  aural  tuberculosis  are 
as  follows : — 

1.     Staining   the    aural    discharge,    excised    granulations,    or 
tissue  for  tubercle  bacilli. 

2.  Excision  and  microscopic  examination  of  dead  bone,  granu- 
lations, or  tissue  taken  from  the  tympanic  cavity  or  mastoid. 

3.  Excision  of  periotitic  lymph"glands. 

4.  The  von  Pirquet  reaction,  if  positive  in  children  under  two 
years  of  age,  is  highly  suggestive  of  aural  tuberculosis,  especiallj^ 
if  no  other  active  tubercular  lesion  is  found. 

-■).  Tuberculin  injections  have  also  been  a  valuable  diagnostic 
aid. 

6.  Animal  inoculation,  although  subject  to  many  difficulties 
and  delays,  has  been  the  most  certain  method  in  the  past. 

7.  The  complement  fixation  test,  recently  devised  by  Dr.  H. 
H.  ililler  in  Professor  Zinsser's  laboratory  at  Columbia  Univer- 
sity. New  York,  gives  promise  of  becoming  an  important  method 
of  diagnosis. 

8.  The  cytologic  examination  of  the  pus  from  the  discharging 
ear,  together  with  the  proteolytic  action  of  the  pus.  has  been 
shown  by  Brieger  to  be  absolutely  valueless  as  a  means  of  differ- 
entiating tubercular  from  j)yogenic  suppurations.  This  observation 
was  recently  confirmed  by  one  of  us  (Dwyer). 

In  a  preliminary  comnuinication^.  we  reported  in  -January. 
1915,  a  new  method  for  isolating  and  cultivating  the  tubercle 
bacillus  from  discharging  ears  and  ma.stoid  wounds.  This  methoil 
was  based  upon  the  use  of  antiformin,  which  destroyed  all  the 
common  pyogenic  organisms  except  the  acid-fast  group.  The  or- 
dinary procedure  used  in  the  examination  of  sputum  was  modified 
somewhat  because  of  the  difference  in  character  of  the  aural  dis- 
charge and  sputum.     The  method  was  as  follows : 

The  discharge  was  obtained  in  as  large  a  bulk  as  i)ossible  in  a 
small  quantity  of  normal  salt  solution,  the  latter  being  used  in  an 

''.  G.  H.  Cocks  and  .1.  G.  Dwyer.  The  Laiyngoscope,  St.  Louis.  March. 
1315.  "PreHminar.v  Report  on  the  Isolation  and  CuUivafon  of  the  Tul)ercli- 
BaciUus    from    the    Dischargringr    Ear    in    cases    of    Clironic    Purulent    Otitis 
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amount  just  sufficient  to  wash  out  the  pus.  The  water  used  in 
making  up  the  salt  solution  was  freshly  distilled  each  day  in  order 
to  be  sure  that  none  of  the  acid-fast  organisms  present  in  tap 
water  or  in  old  distilled  water  could  vitiate  our  i-esults.  This 
discharge  was  then  treated  with  an  equal  amount  of  15  per  cent, 
antit'ornun,  and  the  whole  was  allowed  to  stand  for  a  varying 
period,  depending  upon  the  consistency  of  the  mixture,  etc.  It 
was  then  centrifugalized.  and  the  precipitate  was  washed  in  order 
to  remove  the  excess  of  alkali.  Smears  were  then  made  from  the 
precipitate  and  stained  by  the  Ziehl-Neelson  and  Pappenheinier 
method.  In  this  way  we  were  able  to  demonstrate  the  organism 
with  reasonable  certainty.  By  this  method,  no  matter  how  much 
care  is  exercised,  there  is  always  an  element  of  uncertainty  in 
morphological  diagnosis  alone,  as  in  many  of  the  old  chronic 
suppurating  ears  the  acid-fast  epitheloid  flakes  are  apt  to  be  mis- 
taken for  tubercle  bacilli.  These  flakes  are  present  in  a  large  pro- 
portion of  chronic  cases. 

In  the  series  reported  in  our  preliiiunary  paper,  an  effort  was 
made  to  isolate  the  organisms  from  the  discharge  and  cultivate 
them  directly  upon  special  media,  so  that  there  could  be  no  ques- 
tion as  to  the  diagnosis.  Thus,  animal  inoculation  was  eliminated 
and  much  time  was  saved.  This  was  made  possible  by  the  use  of 
Petroff 's  media,  a  full  account  of  which  appears  in  the  Journal  of 
Experimental  Medicine,  January,  1915.  During  the  summer  of 
^9^4.  Petroff,  working  in  the  bacteriological  laboratory  of  the 
College  of  Physicians  and  Surgeons,  Columbia  University,  devised 
a  specific  mediinn.  which  we  have  used  siu-eessfully  for  cultivating 
the  tubercle  bacillus. 

The  method  we  emplo.ved  in  the  preliminary  work  is  somewhat 
different  from  Petroff 's.  It  is  really  a  combination  of  Petroff 's 
method  of  isolating  from  sputum  and  his  method  for  feces.  This 
modification  was  rendered  necessary  by  the  large  ninuber  of  spore- 
forming  organisms  often  present  iu  chronic  otitis.  Our  techni([ue 
is   as  follows : 

After  obtaining  the  aural  discharge  in  wide  mouth  bottle,  it 
was  immediately  saturated  with  sodium  chlorid  and  allowed  to 
stand  for  from  half  an  hour  to  an  hour.  At  the  end  of  this  time 
the  bacteria  are  found  floating  on  the  surface.  This  floating  film 
is  then  collected  with  a  deflagration  spoon  in  a  wide  mouth  bottle, 
and  an  equal  volume  of  normal  sodium  hydroxide  added.  The 
mixture  is  shaken  well  and  left  for  digestion  in  the  incubator  at 
37°C.,  for  one  to  two  hours,  or  longer,  care  being  taken  to  shake 
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it  every  half  hour.  The  mixture  is  theu  iieutralized  through 
sterile  litmus  paper  with  normal  hydrochloric  acid,  and  the  sedi- 
ment is  inoculated  into  several  test  tubes.  Growth  usually  occurs 
in  from  15  to  30  days. 

The  technique  employed  at  present  is  as  follows : 

A  solution  of  3  per  cent,  sodium  hydrate  is  used  to  wash  the 
discharge  from  the  ear  or  mastoid  wound.  This  discharge  is 
then  allowed  to  stand  in  a  sterile  flask  in  an  incubator  from  one  to 
three  hours,  being  shaken  at  intervals.  When  the  flakes  of  mucus 
have  been  dissolved,  we  theu  thoroughly  centrifuge  the  mixture 
and  pour  off  the  supernatant  fluid.  The  precipitate  is  neutralized. 
as  in  the  old  method,  with  normal  hydrochloric  acid,  using  litmus 
as  an  indicator.  The  residue  is  then  inoculated  into  a  series  of 
Jliller's'"  culture  media.  The  basis  of  this  mediiim  is  an  extract 
of  the  glands,  spleen  and  lymphatic  tissue  of  laboratory  animals. 
This  material  is  employed  because  of  the  well  known  preference 
of  the  tubercle  bacillus  for  glandular  tissue.  Growth  takes  place 
in  from  ten  to  twenty  days,  much  more  cjuickly  than  where  the 
original  Petrofl:"s  medium  is  employed.  Subcultures  are  then 
made. 

"We  have  succeeded  in  isolating  and  cultivating  to  date  nine 
cases  of  aural  tuberculosis,  using,  as  stated  above,  the  antiformin 
method  and  Petroff  culture  medium  in  the  early  eases,  and  sodium 
hydrate  in  conjunction  with  ililler's  culture  medium  in  the  late 
cases.  We  have,  in  addition,  six  cases  of  aural  tuberculosis  and 
one  case  of  tubei'culosis  of  the  antrum  of  Highmore,  all  identified 
by  stained  smeai's  made  by  the  antiformin  method.  These  last, 
together  with  three  of  the  nine  culture  cases,  were  described  in 
our  preliminary  report. 

Thus  far  we  have  not  attempted  to  differentiate  the  human  and 
bovine  types  of  organism  because  of  the  limited  amount  of  time  at 
our  disposal.  A  brief  synopsis  of  the  histories  follow: 

Crtsf  7.  Samuel  S.,  14  j-ears  old.  This  patient  was  first  seen  on 
the  operating  table  at  the  Manhattan  Hospital.  He  was  sent  in  for 
an  adenoid  and  tonsil  operation.  On  examination  under  ether,  a  small 
teratoma  of  the  nasopharynx  was  found.  His  tonsils  were  small  and 
buried.  They  were  removed,  and  the  teratoma  was  excised.  At  this 
time  we  were  examining  all  children  with  chronic  purulent  otitis  for 
tubercle.  Finding  that  this  boy  had  chronic  discharging  ears,  a  culture 
was  taken.  The  patient  was  undersized  for  his  years,  but  otherwise 
"healthy  in  appearance.  He  was  a  mouth  breather,  due  to  a  rightsided 
septal  deflection.  A  few  small  cervical  glands  were  felt  on  both  sides 
of  the  neck  in  the  posterior  group.     There  was  no  periotitic  glandular 

10,      R.   H    MUler:  American  Journal  of  Medical  Sciences,    (in  press). 
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enlargement.  His  chest  was  pigeon-shaped.  Examination  of  the  lungs 
was  negative.  A  radiograph  of  the  chest  failed  to  show  signs  of 
tuberculosis.  There  was  moderate  purulent  discharge  from  both  ears. 
The  left  ear  had  a  large,  non-mai-ginal  perforation.  In  the  right  ear, 
there  was  a  small  central  perforation.  There  was  nothing  suggestive 
of  tuberculosis  in  either  tympanic  picture.  Pus  was  washed  from  the 
ears  into  a  single  flask,  and  tubercle  bacilli  cultivated.  Under  cleans- 
ing treatment  and  instillations  of  alcohol,  the  discharge  ceased  in  the 
right  ear.     The  left  side  is  still  suppurating,  though  less  profusely. 

Caic  11.  Frank  R.,  three  years  old,  a  patient  of  Dr.  Fowler's  in  Dr. 
Phillips'  clinic.  An  accurate  history  could  not  be  obtained  from  the 
mother,  who  was  unable  to  speak  English.  The  child  has  suffered 
from  a  bilateral  purulent  discharge  for  two  years  or  more.  He  has 
never  had  any  of  the  ordinary  infectious  diseases  of  childhood.  Exami- 
nation:— Pus  in  both  canals.  Left  drum:  oval  perforation  in  front  of 
malleus  handle.  Right  drum:  small  round  central  perforation.  No 
periotitic  or  cervical  glands.  He  has  adenoids  and  hypertrophied  ton- 
sils.    Tubercle  bacilli  cultivated  from  washings  from  ears. 

Cast-  III.  Italian  child,  four  years  old,  from  Dr.  Phillips'  clinic 
Two  years  ago  the  child  had  measles,  chickenpox,  pneumonia.  For 
nine  months  he  has  had  a  purulent  discharge  from  the  right  ear.  The 
external  auditory  canal  was  filled  with  a  large  polyp.  Tubercle  bacilli 
were  cultivated  by  Petroff's  method. 

Case  IV.  R.  Peterson,  aged  18  mouths,  a  patient  of  Dr.  John  Rae 
and  Dr.  Culbert.  The  mother  suffered  from  pulmonary  tuberculosis. 
The  child  had  extensive  cervical  adenitis  and  a  positive  von  Pirquet 
test.  Was  operated  upon  for  bilateral  mastoiditis.  The  wounds  would 
heal  and  then  break  down.  At  the  present  time,  the  patient  is  being 
given  tuberculin  treatment.     Positive  culture  obtained. 

Case  V.  Lynch,  aged  22  years,  a  patient  of  Dr.  Haskin.  Typical 
objective  tubercular  otitic  media,  with  a  large  defect  in  the  tympanic 
membrane.  Exuberant  granulations.  Pieces  of  dead  bone  came  away 
in  the  aural  discharge.  On  one  occasion  the  incus  was  brushed  out 
when  the  ear  was  being  swabbed  with  a  cotton  applicator.  This  man 
at  one  time  had  a  pulmonary  lesion  which  is  now  quiescent. 

Ca.se  VI.  S.  Levenson.  a  patient  of  Dr.  Cocks,  in  the  service  of  Dr. 
Gorham  Bacon,  at  the  New  York  Eye  and  Ear  Infirmary.  This  woman. 
66  years  of  age.  has  suft'ered  from  a  right  sided  aural  discharge  for 
thirty  years.  There  was  a  large  central  perforation  with  granulations 
hanging  down  from  the  upper  part  of  the  defect.  There  <vas  absolutely 
nothing  suggestive  of  tubercular  otitis  in  the  clinical  picture.  The 
diagnosis  of  tuberculosis  was  made  from  the  culture  alone.  At  this 
time,  we  were  examining  the  aural  discharge  from  all  the  chronic 
purulent  cases  which  came  to  the  clinic. 

Case  VII.  M.  T..  aged  five,  observed  by  Dr.  Cocks  in  Dr.  Phillips' 
clinic.  Patient  has  had  a  discharge  from  the  left  ear  off  and  on  since 
she  had  scarlet  fever  three  years  ago.  Adenoids  and  tonsils  were  re- 
moved two  months  before.  For  the  past  three  months,  the  left  ear 
has  been  discharging  almost  constantly.  Discharge  not  affected  by  the 
adenoid  and  tonsil  operation.     The  parents  are  well.     One  other  child 
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is  healthy.  Specimen  of  ear  discharge  was  cultured  for  tubercle  bacilli 
and  found  positive. 

due  nil.  T.  F.,  five  years  old.  Treated  by  Dr.  Sharp.  Otitis  media 
puruleuta  chronica  (left)  has  existed  for  two  and  a  half  years.  There 
is  a  chronic  discharge  which  started  with  pertussis  and  earache.  Three 
other  children  are  all  healthy.  Patient  has  adenoids  and  enlarged 
tonsils.  Referred  for  adenoid  and  tonsil  operation.  Left  ear  has  a 
small  non-marginal  perforation,  from  which  a  drop  of  pus  oozes.  Cul- 
ture, positive. 

Case  IX.  H.  R.,  three  years  old,  a  patient  of  Dr.  Cocks'  in  the  Throat 
service.  One  and  a  half  years  before,  patient  fell  and  received  traumat- 
ism at  inner  side  of  eye  over  lower  part  of  forehead.  When  first  seen, 
patient  had  a  skin  fistula  at  this  point,  communicating  with  the  ethmoid 
cells.  An  external  radical  operation  on  the  ethmoid  was  performed,  and 
the  wound  was  closed.  It  has  remained  dry  for  one  year.  While  in 
hospital,  the  patient  had  a  foul  discharge  from  one  ear.  With  a  probe 
in  the  canal,  found  a  defect  in  the  posterior  canal  wall.  Knowing  that 
we  were  dealing  with  a  case  of  otitis  media  purulenta  chronica,  with 
necrosis  of  the  canal  wall,  we  exposed  the  mastoid  aud  performed  a 
radical  operation.  The  wound  healed  and  ear  became  dry.  In  the 
past  year  there  has  been  occasionally  some  secretion  from  the  middle 
ear  for  a  few  weeks  at  a  time,  then  the  ear  heals  again  and  remains 
dry.     The  culture  was  positive. 

The  following  cases  were  examined  by  Dr.  Dwyer  by  the  antiformin 
method.  The  precipitate  from  the  washing  was  stained  for  tubercle 
These  last  seven  cases  were  not  cultured. 

Case  X.  Dr.  Hubby's  patient,  in  Dr.  Phillips'  clinic.  Child  one  year 
old.  No  family  history  of  tuberculosis.  This  apparently  healthy  child 
had  an  attack  of  acute  otitis.  One  week  later.  Dr.  Hubby  examined  the 
patient  and  found  mastoiditis  and  facial  paralysis.  Operation  revealed 
a  broken  down  mastoid,  full  of  pus.  Following  the  operation,  the  wound 
showed  absolutely  no  attempt  at  repair,  although  the  child  looked 
healthy.  Pus  from  the  mastoid  wound  during  a  postoperative  dressing 
revealed  tubercle  bacilli.  About  one  month  later  the  child  ceased  com- 
ing to  the  clinic,  and  is  said  to  have  died  from  meningitis, — presumably 
tuberculous. 

Case  XI.  Dr.  H.  Beattie  Brown's  patient.  A  young  woman,  20  years 
of  age,  suffering  from  pulmonary  tuberculosis,  was  sent  to  the  Manhat- 
tan Hospital  for  extreme  swelling  and  edema  over  the  mastoid.  The 
cervical  glands  on  the  same  side  of  the  neck  were  markedly  enlarged. 
Investigation  showed  furunculosis  of  the  external  auditory  canal. 
After  three  injections  with  a  staphylococcus  vaccine,  the  furuncular 
obstruction  disappeared,  and  it  was  possible  to  obtain  pus  from  the 
suppurating  middle  ear.  Smears  showed  tubercle  bacilli.  One  month's 
treatment  with  tuberculin  produced  a  cessation  of  the  aural  discharge 
and  complete  disappearance  of  the  glandular  enlargement. 

Case  XII.  Patient  of  Dr.  W.  L.  Culbert.  Mary  M.,  seven  months  old. 
Family  history  negative.  Both  parents  and  three  other  children  are 
living  and  well.  Five  weeks  before  coming  to  the  clinic,  the  child  had 
a   purulent   discharge   from   the   right   ear.      Three   weeks   later,   facial 
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paralysis  developed.  The  child  had  three  operations:  The  first,  a 
simple  mastoid  operation  in  March,  1914;  the  second,  for  suppuration 
of  the  parotid  gland;  and  the  third,  for  removal  of  enlarged  cervical 
glands.  The  mastoid  wound  healed  very  sluggishly.  Pus  taken  at  the 
time  the  wound  was  dressed,  revealed  tubercle  bacilli.  Dr.  Culbert  has 
given  the  patient  tuberculin  injections. 

Case  SJII.  Dr.  Haskin's  case.  J.  R.,  colored  man,  29  years  old. 
Chronic  purulent  otitis  media.  Typical  tuberculosis  of  the  ear.  Small 
particles  of  bone  could  be  picked  away.  Antiformin  method  and  stained 
smears  showed  tubercle  bacilli.  This  patient  had  tuberculosis  of  the 
lungs  and  was  referred  to  the  Otisville  Sanatorium. 

Ca^se  Xir.  Dr.  Haskin's  case.  McG.,  aged  32  years.  Onset  of  sup- 
purative otitis  media,  without  pain.  Rapid  destruction  of  drum.  Pa- 
tient's physical  appearance  was  excellent.  He  gave  a  history  of  having 
had  rectal  fistulae. 

Case  XV.  Dr.  Dwyer's  case  of  a  baby,  18  months  old,  whom  he 
operated  upon  for  subperiosteal  abscess.  There  was  a  sequestrum  in- 
volving the  entire  mastoid  process.  Smears  from  the  pus  showed 
tubercle  bacilli.  In  this  case,  there  was  a  positive  von  Pirquet  reaction. 
Death  ensued  from  tubercular  meningitis. 

Case  XVI.  Tuberculosis  of  the  maxillary  antrum,  with  tubercle 
bacilli  in  the  washings  from  the  antral  cavity. 

This  case  was  presented  before  the  Section  on  Laryngology  by  one  of 
us  (Cocks).  The  patient  is  a  man,  34  years  of  age,  who  had  an 
arrested  pulmonary  tubercular  lesion.  By  perforating  the  antrum 
through  the  inferior  meatus  of  the  nose,  large  tenacious  clumps  of 
mucopus  of  a  peculiar  orange  color  were  obtained  in  the  washings. 
Large  numbers  of  tubercle  bacilli  were  found  in  the  precipitate. 

One  series  of  cases  examined  in  the  course  of  our  investigation  con- 
sisted of  all  children  who  came  to  the  clinic  during  a  certain  period 
suffering  from  chronic  purulent  otitis  media.  The  aural  discharge  from 
these  children, — 32  cases  in  all, — was  cultivated  for  tubercle  Ijacilli, 
regardless  of  the  clinical  picture  presented.  The  ages  of  the  children 
varied  from  ten  months  to  fifteen  years.  Among  these  32  cases,  we 
found  five  positive  cultures,  showing,  according  to  our  figures,  that 
15.6  per  cent,  of  all  chronic  purulent  otitis  media  cases  in  childhood 
are  tuberculous. 

It  seems  fair  to  assume,  fi'oiu  our  investigations,  that  the  enltiiral 
method  is  a  reliable,  accurate,  and  fairly  rapid  method  of  diagnos- 
ticating aural  tuberculosis,  and  one  which  should  prove  of  consider 
able  vahie  in  the  further  study  of  this  important  subject. 

We  wish  to  express  our  thanks  to  Dr.  Gorham  Bacon  and  Dr. 
Wendell  Phillips  for  placing  clinical  material  at  our  disposal ;  also 
to  Jlr.  Schacter,  of  the  College  of  Physicians  and  Surgeons.  New 
■^'ork,  for  making  cultures  in  some  of  the  ca.ses. 


THE  VALIE  OF  THE  GALVANIC  .AlETHOD  OF  TESTING 
THE  FUNCTIONS  OF  THE  INNER  EAR  AND  EIGHTH 
NERVE. 

By   GEORGE  W.   MACKENZIE.   M.   D..   Philadelphia,   Pa. 

There  are  but  three  known  methods  of  testing  the  fuuetious 
of  the  non-acoustic  inner  ear,  the  calorie,  the  rotational  and  the 
galvanic.  The  first  two  methods  are  applicable  to  the  semicir- 
cular canals  only;  the  last  mentioned  is  applicable  not  only  to  the 
canals  but  also  the  cochlea.  There  is  but  one  method  of  testing 
the  eighth  nerve  and  that  is  the  galvanic.  Accordingly  the  gal- 
vanic test  has  a  wider  scope  of  application  than  either  of  the 
other  two  methods  or  both  combined. 

Let  us  consider  the  relative  accuracy  and  value  of  these  three 
methods  as  applied  to  tlie  semicircular  canals  in  the  order  in  which 
they  are  mentioned. 

First,  the  caloric.  This  method  has  been  tried  out  by  numerous 
investigators  and  clinicians  sufficiently  to  permit  us  to  draw  some 
definite  conclusions.  The  calorie  method  is  quite  reliable  when 
properly  conducted  and  under  favorable  circumstances,  when  at 
most,  it  can  tell  us  that  the  labyrinth  is  either  completely  out  of 
function  or  that  it  is  not.  If  there  is  diminution  of  function,  short 
of  complete  loss,  we  have  no  way  of  determining  the  fact  b.y  the 
caloric  test,  nor  are  we  able  to  determine  the  presence  or  absence 
of  an  irritative  process  within  the  labyrinth ;  for  instance,  con- 
gestion. Avhich  so  often  precedes  actual  iuliamraation. 

The  calorie  is  by  no  means  a  quantitative  test  in  spite  of  the 
attempts  of  Euttin  to  make  it  such.  It  can  give  us  no  information 
as  to  the  amount  of  function  or  hyperfunction  that  may  be  jire- 
sent  in  the  labyrinth.  Its  only  value,  therefore,  as  previously  stat- 
ed, is  to  determine  whether  the  inner  ear  or  rather  the  semi- 
circular canals  are  completely  out  of  function  or  not.  In  making 
the  caloric  test  the  technique  as  practiced  by  the  average  clinician 
is  faulty,  in  consequence  of  which  errors  in  judgment  may  happen. 

The  average  otologist  selects  cold  water  and  syringes  the  af- 
fected ear  with  the  patient's  head  upright,  when  he  expects  to 
obtain  a  rotatory  or  mixed  rotatory  and  horizontal  nystagmus 
to  the  opposite  side  if  the  inner  ear  is  intact,  and  no  reaction  if 
the  inner  ear  is  destro.ved.     This  was  the  method  preferred  liy 
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Barany  aud  geuerally  adopted  by  others.  Since  most  of  the  eases 
to  which  the  calorie  test  is  applicable  are  those  of  acute  labyrinth 
suppuration,  where  the  patient  already  manifests  a  spontaneous 
nystagmus  toward  the  opposite  side,  it  becomes  a  question  of  nice 
judgment  to  tell  whether  the  cold  water  has  increased  the  nystag- 
mus or  not.  To  overcome  the  possibility  of  mistaken  judgment,  I 
have  suggested  the  plan  of  syringing  the  ear  with  cold  water  with 
the  head  inclined  to  the  opposite  side  with  the  face  forward,  so 
that  the  ear  to  be  tested  is  directed  toward  the  zenith.  Cold  water 
will  then  produce  a  horizontal  nystagmus  of  wide  excursions  to- 
ward the  affected  side  if  the  semicircular  canals  are  reactive, 
while  no  effect  will  be  produced  if  the  canals  are  out  of  function. 
With  the  head  in  this  position  there  is  nothing  like  the  possibility 
of  mistaking  the  reaction  that  there  is  when  the  head  is  upright. 
A  substitute  for  this  method  is  to  syringe  the  ear  with  head  erect 
and  subsequently  turn  the  head  to  the  side  position,  when  a  posi- 
tive reaction  may  be  expected  to  manifest  itself  by  the  same  wide- 
excursioned  horizontal  nystagmus  toward  the  same  side.  One 
advantage  the  caloric  test  has  over  the  rotational  is  that  it  is  dis- 
tinctly a  unilateral  test.  Like  the  galvanic  test  it  can  be  applied 
to  each   ear  separately. 

There  are  certain  circumstances  under  which  the  caloric  test 
may  not  work  altogether  smoothlj^  however,  with  persistent  effort 
they  may  occasionally  be  overcome.  Among  these  may  be  men- 
tioned large  polypi  in  the  external  canal,  large  cholesteatoma 
obstructing  the  entrance  of  water  into  the  middle  ear  cavity, 
foreign  bodies  in  the  <;anal,  atresia  (partial  or  complete,  in- 
flammatory or  otherwise),  excessive  congestion,  intact  membrane, 
with  tympanic  cavity  filled  up  with  secretion,  etc.  Anyone  who 
has  had  a  fair  amount  of  experience  can  recall  instances  where  one 
or  the  other  of  these  obstacles  has  hindered  him  in  making  the 
caloric  test. 

A  partial  correction  of  these  conditions,  when  possible,  fol- 
lowed by  a  second  attempt  with  the  calorie  test  may  result  in  the 
finding  of  a  positive  reaction  when  the  first  effort  resiilted  in  a 
negative  reaction.  None  of  these  factors  act  as  a  hindrance  to 
the  galvanic  test.  Thus  far  it  has  been  shown  that  the  galvanic 
test  possesses  the  one  advantage  claimed  for  the  caloric  test,  and 
at  the  same  time  carries  with  it  none  of  the  handicaps. 

Next  the  rotational.  The  one  big  disadvantage  of  the  rota- 
tional test  that  does  not  apply  to  the  calorie  or  galvanic,  is  the  im- 
possibility of  eliminating  the  fellow  ear.     Its  one  advantage  over 
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the  caloric  test  is  tliat  it  is  a  quantitative  test,  so  too  is  tlie  gal- 
vanic. The  rotational  is  a  qiiantative  test  of  the  tvFO  ears  con- 
sidered together,  wliile  the  galvanic  is  quantitative  for  an  indi- 
vidual ear. 

The  rotational  test  is  of  relatively  greater  value  in  testing  a 
single  ear  when  the  function  of  the  fellow  ear  is  known  to  be 
normal,  but  when  both  are  affected,  either  similarly  or  dissimi- 
larly, allowances  must  be  made  accordingly.  Even  where  these 
unfavorable  conditions  do  not  exist  it  becomes  difficult  at  times 
to  figure  out  from  the  findings  the  exact  conditions  in  the  semi- 
circular canals.  It  was  originally  claimed  that  the  after-turning 
nystagmus  in  one-sided  labyrinth  destruction  was  reduced  to  8 
seconds  to  the  affected  side,  and  to  16  seconds  to  the  unaffected 
side.  But  this  is  true  only  in  case  the  semicircular  canals  on  the 
unaffected  side  are  functionating  normall.y.  In  some  cases  we  find 
both  ears  affected  with  clironic  middle  ear  suppuration;  in  other 
cases  a  previous  neuritis  or  other  pathologic  condition  may  have 
reduced  the  function  in  the  supposedly  unaffected  ear.  when  the 
figures  will  be  lower. 

Let  us  cite  three  types  of  cases  wliich   are  not  uncommon. 

Case  I.  Right  side.  An  acute  middle  ear  suppuration  followed 
by  acute  labyrintli  suppuration.  Left  side  normal.  After-turn- 
ing nystagmus  to  the  right  8  seconds,  to  the  left  16  seconds. 

Case  II.  Right  side.  Chronic  middle  ear  suppuration  followed 
by  acute  labyrinth  suppuration.  Left  side.  Chronic  middle  ear 
suppuration  in  the  course  of  which  there  has  occurred  a  secondary 
plastic  inflammation  of  the  internal  ear  with  jiartial  loss  of  func- 
tion in  semicircular  canals.  After  turning  nystagmus  to  the 
right  5  seconds,  to  the  left  10  or  11  seconds. 

Case  III.  Right  side.  Chronic  middle  ear  suppuration  followed 
by  acute  labyrinth  suppuration.  Left  side.  Chronic  middle  ear 
suppuration  with  congestion  of  labyrinth  on  tlie  verge  of  inflam- 
mation. After-nystagmus  to  right  10  seconds:  to  the  left  20  sec- 
onds. 

Other  cases  might  Vn'  cited.  However,  it  is  not  necessary  for 
our  purpose. 

If  we  are  to  assume  that  a  case  is  one  of  right-sided  labyrintli 
suppuration  because  the  after-nystagmus  is  8  seconds  to  the  right 
and  16  seconds  to  the  left,  our  assumption  is  correct  only  wiien 
we  can  be  sure  that  the  left  semicircular  canals  are  in  normal 
function.  If  the  function  of  the  left  canals  is  impaired  then  the 
reaction  8  and  16  seconds  would  be  too  high,  and  the  probability 
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would  be  that  the  function  of  the  right  uauals  is  not  entirely  lost. 
On  the  other  hand,  if  there  exists  hyperfiuietiou  on  the  left  side 
because  of  a  congestion  it  wovdd  tend  to  lengthen  the  after- 
nystagmus  to  both  sides  in  spite  of  the  fact  that  the  right  side 
may  be  entirely  destroyed. 

It  was  because  of  these  very  factors  that  so  mucli  confusion 
existed  among  authorities  in  the  early  days  (1906  and  1907)  and 
still  exists  somewhat  to  the  present  day.  Another  factor  that 
led  to  confusion  on  the  part  of  some  investigators  and  came  nearly 
putting  this  method  of  testing  the  labyrinth  into  bad  repute  was 
the  faulty  technique  which  I  had  the  pleasure  of  iiointing  out 
to  this  Society  a  year  ago. 

If  we  were  to  accept  Barany's  exceedingly  variable  figures  for 
after-turning  nystagmus  in  normal  iudividuals  the  rotational 
test  is  surely  a  ver.y  unreliable  method  for  examining  the  funrtioii 
of  the  semicircular  canals. 

The  rotational  method  has  been  merely  touched  upon,  but 
sufficient  has  been  developed  to  show  that  at  best  it  is  a  quantita- 
tive test  of  semicircular  canal  function  of  the  two  sides  taken  to- 
gether, while  the  caloric  method  is  a  qualitative  test  of  semi- 
circular canal  function  of  either  side  considered  separately. 

Eight  j'cars  have  passed  since  the  writer  tirst  published  the 
results  of  his  investigations  with  the  galvanic  method.  The  fig- 
ures which  were  then  published,  together  with  the  conclusions, 
have  been  generally  accepted;  while  Neumann  assumed  the  credit, 
at  least  this  is  the  impression  to  be  gathered  from  certain  Ameri- 
can text-books  and  the  hearsay  of  returning  students  who  have 
visited  Vienna.  To  the  best  of  my  knowledge  Neumann  never 
conducted  experiments  similar  to  mine,  nor  ever  published  any- 
thing of  a  similar  nature  nor  had  any  direct  or  indirect  con- 
Jieetion  with  my  experiments  or  publications  of  the  results  of 
these  experiments.  If  wrong  in  a  .single  statement  of  these  facts 
I  shall  be  grateful  to  the  one  who  points  it  out  to  me  and  sliall 
miike  public  announcement  of  it  with  an  apology  to  Neumann. 

Coming  back  to  the  subject  of  the  galvanic  method  of  examina- 
tion of  the  semicircular  canal  function  there  is  little  to  add  to 
what  I  have  already  published  on  the  subject.  During  the  last 
eight  years  where  an  examination  called  for  a  test  of  semicircular 
canal  function  the  galvanic  method  has  never  been  neglected,  and 
it  might  be  added  that  there  have  been  numerous  calls  foi'  tlir 
test.  Hardly  any  ear  ease  that  presented  itself  for  treatment 
escaped  the  test.     It  has  been  tried  repeatedly  when  the  patient 
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was  too  sensitive  to  submit  to  the  caloric  and  rotational  tests.  The 
average  case  that  balks  at  the  caloric  or  turning  test  after  the 
first  attempt  consents  readily  to  the  galvanic.  All  other  things 
being  equal  this  fact  alone  should  give  the  preference  to  the  gal- 
vanic  method. 

The  next  question  to  suggest  itself  is  the  value  of  the  galvanic 
test  from  the  standpoint  of  accuracy  as  compared  to  the  other  two 
methods.  It  has  been  pointed  out  already  that  the  caloric  test  is 
([uite  accurate  in  selected  cases  but  may  not  be  in  others.  Should 
the  examiner  fail  to  recognize  certain  unfavorable  factors  (meri- 
tioned  above)  it  is  possible  that  he  might  be  led  to  believe  the 
semicircular  canals  are  out  of  function  when  in  fact  they  are  not. 
Acting  according  to  the  findings  under  s\ieh  circumstances  he 
might  not  do  what  is  best  for  the  patient's  interest.  Siich  a  mis- 
take could  not  happen  with  the  galvanic  test. 

If  we  accept  Barauy's  figures  for  after-turning  nystagmus  we 
are  forced  to  conclude  that  the  rotational  method  is  to  be  men- 
tioned only  to  be  condemned.  We  find  Barany's  figures  for  after- 
turning  nystagmus  to  vary  from  one  to  one  hundred  twenty  sec- 
onds, with  marked  variations  on  different  days  and  with  marked 
variations  on  the  two  sides  on  the  same  day.  His  figures  in  dis- 
ease overlap  considerably  those  in  health.  I  am  less  pessimistic  or 
rather  the  results  of  my  experience  lead  me  to  look  more  favorably 
upon  the  rotational  test  than  it  is  possible  for  anyone  else  to. 
who  accepts  Barany's  figures  as  conclusive. 

Up  to  the  present  time  I  have  been  occupied  in  pointing  out 
certain  limitations  and  inaccuracies  of  the  caloric  and  rotational 
tests:  now  let  us  consider  the  galvanic  test  from  the  standpoint  of 
accuracy,  its  wider  application  compared  with  the  other  two  metli 
ods  having  already  been  referred  to  when  discussing  the  caloric 
and  turning  methods. 

In  making  the  galvanic  test  certain  essentials  are  necessar\-. 
(a)  A  suitable  electrical  apparatus  with  clean  contact  points,  (b) 
Even  more  important  is  an  accurate  milliamperemeter.  (c)  A 
reversing  switch  under  the  control  of  (d)  a  capable  assistant  who 
controls  the  polarity,  the  amount  of  current  and  observes  the 
milliamperemeter  (e)  two  electrodes,  one  about  two  inches  square 
and  fiat,  and  the  other  a  small  ball  electrode  (about  a  quarter 
inch  in  diameter  although  one  half  inch  will  work  satisfactorily). 
Both  electrodes  should  be  wrapped  snugly  in  moist  cotton  or 
gauze. 
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Before  starting  the  test,  examination  should  be  made  to  see  if 
the  patient  has  any  spontaneous  nystagmus.  Its  presence  or  ab- 
sence should  be  noted  on  the  patient's  record.  After  soaking 
the  electrodes  and  the  parts  to  which  they  are  to  be  applied  with 
warm  salt  solution  we  are  ready  to  begin.  The  large  flat  elec- 
trode is  held  by  the  patient,  it  does  not  signify  in  which  hand. 
The  patient's  head  is  tilted  slightly  backward  to  permit  of  better 
observation  of  the  eyes  by  the  examiner;  while  he  is  directed  to 
look  straight  ahead,  which  in  efFect  is  slightly  downward,  consid- 
'ering  the  position  of  the  head.  The  examiner  elevates  the  lid  of 
the  eye  to  be  observed  with  the  thumb  of  the  left  hand  when  ap- 
plying the  ball  electrode  with  his  right  hand  to  the  patient's  left 
ear  and  vice  versa.  To  be  accurate  I  will  emphasize  the  fact  that 
the  ball  electrode  is  applied  to  the  tragus  and  the  tragus  is 
pushed  into  the  external  canal.  I  am  anxious  to  make  this  clear 
since  someone  recently  in  a  meeting  of  the  Philadelphia  Laryn- 
gological  Society  claimed  he  could  not  get  the  residts  he  had 
hoped  for  with  the  galvanic  test.  Upon  questioning  him  he 
answered  that  he  applied  the  electrode  to  the  patient's  raastoiil 
after  the  manner  indicated  in  my  book,  which  evidently  he  had 
not  read  carefully. 

In  making  the  test  my  back  is  more  or  less  to  the  instrument. 
I  do  not  permit  myself  to  know  the  polarity  used.  The  moment  a 
reaction  is  noted  it  is  called  out  to  the  assistant  with  the  polarity, 
and  the  assistant  calls  back  that  the  polarity  is  correct  and  an- 
nounces the  milliamperemeter  reading  when  a  record  is  made  of 
it.  The  polarity  is  switched  or  not  as  the  assistant  sees  fit.  the 
important  point  is  that  he  is  not  to  indicate  it  in  any  way  to  me. 
the  object  being  to  eliminate  the  jiossibility  of  any  guessing.  In- 
cluding my  published  experiments  of  eight  years  ago  and  those 
conducted  since,  there  have  been  examined  and  recorded  a  few 
thousand  cases.  Among  these  eases  are  included  normals,  deaf 
mutes,  one-sided  lab.yrinth  destructions,  acute  and  latent  laby- 
rinth suppurations,  old  cases  of  plastic  labyrinthitis,  unilateral 
aud  bilateral,  recent  as  well' as  old  cases  of  meningitis,  some  witli 
complete  and  others  with  partial  loss  of  function,  hemorrhage 
into  the  labyrinth ;  fistulas  of  the  labyrinth ;  internal  auditory 
canal  tumors;  herpes  zoster;  multiple  neuritis  of  the  cranial 
nerves;  early  and  late  syphilis  of  internal  ear  and  nerve;  skidl 
fractures;  gunshot  wound  of  the  ear;  cases  with  middle  car 
catarrh  ;  others  with  middle  ear  suppui-ation  with  hyi>eremia  of 
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labyrinth.     Maiiy  of  these  cases  have  beeu  reported  singly  from 
time  to  time  during  the  last  eight  years. 

As  a  result  of  these  experiments  I  am  led  to  conc-lude  that  the 
normal  reaction  from  the  combined  inner  ear  and  nerve  is 
R.  Ear:  L.  Ear: 

Kathode  -4  ma.  <   (««R.  Kathode  4  ma.»»)   >L. 

Anode    4    ma.»->-L.  Anode    4    ma.-<-«R. 

that  is  to  say.  the  kathodal  reaction  of  one  side  balances  with  the 
kathodal  reaction  of  the  opposite  side. 

That  the  anodal  reaction  of  one  side  balances  with  the  auodal 
reaction  of  the  opposite  side. 

That  the  kathodal  reaction  balances  with  the  anodal  reaction 
of  the  same  side,  and  that  the  average  reaction  for  normal  indivi- 
duals requires  a  current  strength  of  about  4  ^la. 

In  the  case  of  recent  labyrinth  suppuration,   say  in  the   first 
week,  right  side  alfected  and  left  side  nol-mal.  we  have 
R.Ear: 

K.  7  ma.  diminishes  the  existing  nystagmus  to  the  left,  wliih' 
K.  81/^  ma.  produces  nystagmus  to  the  right. 

Anode  1  ma.  increases  the  nystagmus  to  the  left. 
L.  Ear: 

Kathode  1  ma.  increases  the  existing  nystagmus  to  left 

Anode  7  iir  8  ma.  arrests  the  nystagmus  to  left  or  may  throw  it 
slightl.v  to  the  right. 

The  explanation  of  this  reaction  I  have  given  elsewhere  liut  will 
repeat  it.  Since  the  normal  tonus  is  equivalent  to  4  ma.  it  takes 
4  ma.  suijpression  (with  the  anode)  to  permit  the  normal  tonus  of 
the  untouched  side  to  pull  the  nystagmus  over  to  its  side.  P'or 
instance,  in  the  case  just  cited  above  it  takes  from  7  to  8Vl>  uia. 
on  the  right  side  to  overcome  4  ma.  loss  of  tonus  from  labyrinth 
su])]iuration.  Since  the  tonus  of  one  side  must  excel  the  antag- 
onist by  4  ma.  it  takes  4+4  ma.,  or  8  ma.  Since  the  right  laby- 
rinth is  destroyed  by  suppuration  the  reaction  with  1  ma.  anode 
applied  to  the  right  side  must  have  exercised  its  intluence  on  the 
nerve,  showing  that  the  nerve  is  reactive  for  some  tim^'  ;ifter  tlu' 
labyrinth  is  destroyed. 

At    a   later   date,   whicii    varies   from    a    few    weeks   to   several 
months,  the  g;dvanii-  reaction  changes,  and  we  tind 
B.  Ear: 

Kathode — 10,  12.  20  ma.,  or  even  more,  (using  the  strongest  cur- 
rent the  patient  can  stand),  produces  no  reaction. 

Anode — with  the  strongest  current  no  reaction  is  produced. 
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L.Ear: 

Kathode  1  nia.  producfs  a  distiuet  nystagmus  to  the  left  or  it 
will  increase  the  nystagmus  M-here  it  was  present  spontaneously. 

Anode  8  ma.  occasionally  causes  a  spontaneous  nystagmus  to  the 
left  to  disappear,  otherwise  there  is  no  reaction.  20  ma.  or  more 
will  not  produce  a  nystagmus  to  the  right. 

The  reaction  just  cited  corresponds  to  the  findings  of  a  total 
loss  of  function  on  the  right  side  that  occurs  after  destruction  of 
the  nerve  following  neuritis  or  tumor  of  the  internal  auditory 
canal,  so  that  we  may  conclude  with  some  feeling  of  certainty 
that  all  cases  of  labyrinth  destruction,  whether  from  suppuration 
or  otherwise,  is  followed  eventually  by  secondary  degeneration  of 
the  nerve. 

Another  reaction  which  I  have  found  and  recently  reported  to 
the  Philadelphia  Laryngological  Society  corresponds  to  a  case  of 
eighth  nerve  neuritis  of  mild  degree  in  which  the  reactibility  of 
the  affected  nerve  is  excessive.  For  instance,  take  a  case  of  right- 
sided  neuritis  with  hypersensitiveness, 

R.  Side:  L.  Side: 

Kathode  1  or  2  ma.  <  ««(R.  Kathode    6    ma.»»)   >L. 

Anode  6  ma.^ yh.  Anode  1  or  2  ma,  <  (««R. 

The  explanation  is  that  the  right  nerve  was  aifected  with  a 
pathological  irritation  which  required  less  than  the  normal  kath- 
odal  stimulus  to  throw  a  distinct  nystagmus  to  that  side.  Whereas, 
because  of  the  hyperirritability  of  the  affected  nerve  it  took  more 
than  the  usual  current  strength  to  suppress  the  total  tonus  with 
the  anode  and  throw  the  nystagmus  to  the  opposite  side.  Further 
report  of  the  case  will  appear  later. 

In  eases  of  labyrinth  congestion  which  occasionally  accom- 
panies acute  middle  ear  suppuration  with  intact  membrane  w^e 
may  tind  a  similar  reaction,  when  it  becomes  a  clear  indication  to 
operate  promptly  for  the  relief  of  pressure  since  there  is  danger  of 
a  supervening  lab\Tinth  suppuration. 

The  ease  of  neuritis  referred  to  above  developed  a  more  aggra- 
vated form  later,  when  the  reaction  changed  entirely  and  with  it 
the  spontaneous  nystagmus  .ium])ed  to  the  opposite  side.  The  value 
of  the  galvanic  test  in  this  case  was  to  point  out  the  fact  that  the 
case  was  getting  worse  instead  of  improving.  I  might  have  been 
able  to  ascertain  this  fact  by  other  inetli^ds,  but  the.v  would  have 
been  more  painful  and  less  accurate.  Fortunately  in  the  treatment 
of  eighth  nerve  neuritis  we  are  more  often  able  to  record  a  change 
in    the   opposite   direction   indicating   improvement    and    eventual 
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restoration  of  function.  Tliis  favorable  turn  occurs  quite  frequently 
in  eases  of  syphilitic-  alTections  of  the  inner  ear  and  nerve  during 
the  late  secondary  or  early  tertiary  stage. 

In  presenting  the  .subject  of  the  galvanic  method  of  examining 
tile  function  of  the  inner  ear  and  eighth  nerve  before  this  Society, 
my  tirst  inclination  was  to  consider  the  subject  exhaustively,  listing 
experiments  and  classifying  cases.  Later  it  occurred  to  me  that 
such  a  paper  would  tend  less  toward  creating  an  interest  in  the 
subject  than  would  one  that  should  be  a  summary  of  conclusions 
reached  from  a  fair  experience  with  this  and  other  tests  of  the 
labyrinthine  functions:  hoping  thereby  to  invite  criticism,  which 
would  tend  more  to  bring  out  ])oints  of  interest,  and  more  vividly, 
than  I  could  hope  to  do  otherwise. 

CoXCLrSIONS  : 

I.  That  the  galvanic  test  is  more  accurate  than  either  the  caloric 
or  rotational  test  in  determining  the  function  of  the  semicircular 
canals. 

II.  Besides  being  more  accurate,  the  galvanic  test  is  the  least 
annoying  to  the  patient,  the  most  sensitive  and  the  easiest  to  control 
of  the  labyrinthine  tests. 

III.  That  the  galvanic  test  can  be  applied  as  a  unilateral  test 
of  senii<-ircular  canal  function  in  all  sorts  of  pathologic  conditions, 
which  is  an  advantage  that  cannot  be  conceded  to  the  caloric. 

IV.  That  the  galvanic  test  is  applicable  to  cases  of  suspected 
unilateral  labyrinth  suppuration  with  obstruction  in  the  external 
canal  where  the  caloric  may  fail  us. 

V.  That  the  galvanic  test  is  a  unilateral  c|uaiititative  test  oi 
semicircular  canal  function,  which  is  a  distinct  advantage  over 
the  rotational  test,  which  at  best  is  a  bilateral  test. 

y\.  That  the  galvanic  test  is  the  only  one  we  possess  for  test- 
ing the  function  of  the  eighth  nerve  in  eases  of  neuritis  or  cases  of 
secondary  degeneration  following  destruction  of  the  inner  ear. 

VII.  That  the  galvanic  test  is  the  only  one  we  possess  whei'eby 
we  can  make  a  differential  diagnosis  between  labyrinth  destruc- 
tion, pure  and  simple,  and  eighth  nerve  neuritis. 

VIIT.  That  the  galvanic  test  is  the  only  test  available  for 
determining  the  progress  of  eighth  nerve  neuritis  whether  favor- 
able or  unfavorable. 

In  pointing  out  the  greater  applicability  and  value  of  the  gal- 
vanic test  as  compared  to  the  other  tests  T  do  not  wish  to  be  mis- 
understood as  condemning  in  auv  wav  the  other  methods:  on  the 
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contrary  I  find  them  of  t-ousiderable  value  and  use  them  in  every 
instance  where  it  is  possible.  My  intention  is  rather  to  show  that 
the  galvanic  test  is  from  every  viewpoint  the  best  and  is  the  one 
of  choice  where  a  single  method  is  to  be  used. 

Concerning  opening  and  closing  nystagmus,  nothing  has  been 
said  in  this  paper  for  the  reason  that  it  is  of  secondary  imjiortance 
and  does  not  cover  the  object  of  ray  paper.  It  would  therefore  be 
redundant. 

Xo  reference  was  made  to  the  tistula  test  since  it  does  not  be- 
long to  the  class  of  tests  for  comparison.  It  is  applicable  to  a 
more  limited  field  and  really  deserves  a  separate  consideration. 

The  spirit  that  prompts  the  writing  of  this  paper  is  to  awaken 
interest  in  the  subject,  to  invite  criticism  and  urge  the  more  gen- 
eral use  of  this  method,  for  no  examination  of  the  labyrinth  can  be 
considered  complete  where  the  galvanic  test  has  been  omitted. 

DISCUSSION. 

l>r.  E.  B.  Denih.  New  York  City,  used  the  galvanic  test  as  a  routine 
method  of  examination  in  all  cases  where  there  was  a  possibility  of 
either  an  intracranial  or  a  laljyrinthine  lesion.  He  had  used  it  in  the 
early  years  of  his  practice,  and  the  literature  of  the  subject  was  covered 
in  his  book.  He  had  found  from  six  to  eight  milliamperes,  as  much  as 
a  i)atient  could  stand.  The  labyrinth  which  reacted  to  four  milliam- 
peres, as  described  by  Dr.  Mackenzie,  was  pretty  close  to  a  hyperesthetic 
labyrinth. 

Dr.  Mackenzie,  in  closing  the  discussion,  emphasized  that  the  nerve 
is  reactive  for  some  time  after  the  labyrinth  is  destroyed,  or  until  sec- 
ondary degeneration  occurs  in  the  nerve.  The  galvanic  test  was  par- 
ticularily  of  value  in  the  differentiation  of  labyrinthine  from  eighth 
nerve  lesions.  In  the  cases  of  pathologic  irritation  of  the  labyrinth,  a 
condition  that  alw-ays  preceded  a  destructive  lesion,  the  galvanic  test 
afforded  an  accurate  method  of  determining  the  fact,  and  put  one  on 
guard,  so  to  speak.  In  the  care  of  pathologic  irritative  lesion,  the 
patient  had  a  nystagmus  or  a  tendency  to  nystagmus  to  the  affected  side. 
The  galvanic  test  with  the  kathode  to  the  affected  side  would  develop 
a  positive  reaction  with  the  slightest  current.  The  more  pronounced 
the  irritation  naturally  the  less  intensity  of  current  was  required. 
These  facts  he  had  brought  out  quite  strongly  in  the  paper.  A  case 
with  large  polyps  which  hindered  one  in  making  the  caloric  test  gave 
esi)ecial  indication  for  the  use  of  the  galvanic  method.  He  recalled 
instances  where  cold  water,  used  in  excessive  amounts  to  produce  a 
reaction,  had  failed,  and  the  galvanic  test  had  given  clear  findings,  and 
without  any  distress  to  the  patient. 

In  ex|)erimental  work  with  deaf  mutes  and  in  every-day  private  prac- 
tice, he  had  no  difficulty  in  getting  children  to  submit  to  the  examination 
a  second  and  third  time  when  they  refused  a  second  examination  by 
turning  or  with  cold  water. 

One  important  essential  was  the  technic,  which  included  a  suitable 
apparatus,  with  accurate  milliamperemeter,  and  proper  electrode  well 
soaked  in  water. 

Concerning  the  reaction  obtained  Ijy  Dr.  Dench,  it  was  not  uncommon 
for  one  in  his  earlier  experience  to  first  notice  a  reaction  with  six 
milliamperes,  but   the  larger  one's  experience  and  the  more  carefully 
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the  technic  was  carried  out,  the  less  current  was  required  before  the 
reaction  was  noted. 

He  regretted  that  time  did  not  permit  him  to  answer  all  the  questions 
raised  in  the  discussion. 


DISEASE  AND  SURGERY  OF  THE  FIFTH  NERVE. 

By   JOHN    F.    HARNHILL,    M.    U..    Indianapolis,    Ind. 

Patients  siififeriug  from  facial  pain  are  frequent  visitors  to  the 
otolaryngologist.  ]Mild  and  medium  degrees  of  fifth  nerve  involve- 
ment are  common,  and  severe  types  are  not  rare.  To  ascertain  the 
cause  of  these  facial  aches  and  pains,  to  eliminate  that  cause  and 
thus  cure  the  painful  atfection  is  a  daily  problem.  Very  often 
these  ailments  are  diagnosed  "only  a  neuralgia,"  just  as  though 
that  were  an  invariable,  definite,  disease  for  which  a  specific  anti- 
neuralgic  drug  is  always  available.  Such  simplicity  in  dealing 
with  this  troublesome  affection  no  longer  satisfies  medical  thought. 
Hence  scientific  investigation  of  this,  as  of  many  other  subjects 
in  medicine  and  surgery  that  were  formerly  passed  over  lightly 
is  demanded,  and  more  searching  methods  of  examination  have 
shown  that  the  term  neuralgia  in  its  former  generally  accepted 
meaning  was  much  abused:  also  that  the  neuralgias,  like  most 
other  diseases,  ai'e  caused  by  pathologic  changes  that  may  bo 
discovered,  if  only  sufficient  energy  and  the  known  existing  aids  to 
diagnosis  be  employed.  I  need  only  to  remind  you  that  the  tri- 
facial nerve  sujjplii's  with  sensation  nearly  all  the  structures  with 
which  the  otolaryngologist  deals.  The  nerve  therefore  may  aptly 
be  termed  the  special  sensory  nerve  of  the  otolaryngologist,  for 
with  it  this  specialist  must  deal  in  some  measure  in  many  of  his 
patients.  Treatment  of  a  surgical  nature,  either  of  the  exterior 
of  the  head,  or  of  its  interior  cavities,  brings  the  operator  into 
immediate  relation  with  some  branch  of  the  trigeminus,  which 
supplies  the  envelopes  of  the  brain,  the  accessory  nasal  sinuses, 
the  whole  nasal  interior,  the  jaws,  teeth,  tonsils,  palate  and  orbits : 
on  the  exterior  it  supjilies  the  nose,  face,  forehead  and  ear.  Be- 
sides this  sensory  distribution  the  branches  of  the  fifth  nerve 
supply  the  anterior  two-thirds  of  the  tongue  with  special  taste, 
while  the  powerful  muscles  of  mastication  are  enervated  by 
branches  from  its  motor  root.  This  nerve  with  its  ganglia  and 
communicating  branches  from  other  nerves  and  ganglia,  when 
diseased,  furnishes  therefore  difficult  field  of  study,  because  of 
the  great  depth  within  the  soft  and  osseous  structures  of  the  head 
at  wliicli  these  ganglia  and  connecting  nerve  branches  are  situ- 
ated.     The   problems  presented  by  affections  of  the  trigeminus 


THE    FIFTH    NERVE.  227 

are  therefore  ofteu  obscure  to  such  au  extent -that  a  solution  may 
be  reached  only  when  1st.  a  definite  kno\vledge  of  the  anatomy  of 
the  whole  head  is  before  the  investigator;  2nd.  when  the  nasal 
interior  and  all  its  accessory  sinuses  have  been  inspected  by  ac- 
curate methods^  and  3rd  when  the  surgeon  may  call  to  his  aid  the 
service  of  the  oculist,  roentgenologist,  internist,  dentist,  neuro- 
logist, pathologist,  bacteriologist  and  seriologist.  Of  course  not 
all  cases  of  disease  of  the  fifth  nerve  will  require  the  services  of 
such  a  large  number  of  specialists,  but  the  worst  cases  may  de- 
mand all  before  a  positive  conclusion  is  possible. 

Affections  of  the  fifth  nerve  may  vary  in  severity  from  nagging 
little  pains,  either  constant  or  intermittent,  up  to  pain  so  severe 
and  constant  as  to  be  unbearable.  The  term  neuralgia  is  com- 
monly used  to  designate  all  varities  of  the  disease,  while  those 
more  careful  in  the  use  of  terms  employ  neuralgia,  neuritis  and 
tie  douloureux.  In  reference  books  and  essays  on  the  subject  I 
find  much  confusion  in  the  meaning  of  the  terms  used,  but  the 
best  classification  would  seem  to  be  one  in  which  the  term  neural- 
gia is  used  to  designate  a  pain  where  no  pathological  reason  is 
discoverable;  neuritis  when  the  nerve  trunk  is  inflamed,  and  tic 
douloureux  where  the  sole  pathology  is  in  the  Gasserian  ganglion. 
Since  many  cases  of  so  called  neuralgia  are  clearly  caused  by  in- 
fection it  would  seem  better  were  the  term  infective  neuritis  used 
in  all  such,  ilany  local  and  general  derangements  have  been  as- 
signed as  the  cause  of  facial  neuralgia.  It  is  probably  never  a 
primary  disease  although  there  are  cases  in  which  no  pathology 
of  any  kind  can  be  found.  Among  proven  causes  may  be  men- 
tioned (a)  the  general  infectious  diseases  including  typhoid,  ma- 
laria and  syphilis.  The  latter  disease  may  act  in  two  ways  to 
produce  neuralgia.  First,  infection  of  the  nerve  itself,  and  2nd, 
jtressure  on  some  nerve  trunk  from  a  nearb.y  gumma,  (b)  Extra- 
neural  pressure  from  any  cause,  as  from  a  tumor,  an  osseous 
growth  springing  from  the  wall  of  the  neural  foramen,  from  trau- 
matic or  other  infiltrates  in  or  near  the  nerve  trunk,  (c)  Infection 
of  the  nerve  itself.  This  is  no  doubt  the  most  common  cause  and 
in  facial  neuralgia  perhaps  is  a  more  frequent  cause  than  all 
others  put  together.  According  to  Behan  the  toxic  cause  may 
arise  from  tonsillitis,  influenza,  malaria,  gout,  rheumatism,  gonorr- 
hea, or.  indeed,  from  any  general  infection.  This  author  states 
that  the  toxic  material  circulating  in  the  blood  lodges  in.side  the 
nerve  sheath  where  it  sets  up  a  true  neuritis.  In  addition  to  the 
sources,   given   above  by   Behan   as  a   cause  for  nerve   infection 
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others  should  undoubtedly  be  more  speeitieally  stated,  iianiely 
suppuration  of  the  nasal  aeeessory  sinuses,  purulent  infectious  at 
the  roots  of  the  teeth,  and  pyorrhea  alveolaris.  The  frequency 
with  which  suppurative  disease  of  the  sinuses,  teeth  and  gums, 
taken  together  with  the  fact  that  the  branches  of  the  fifth  nerve 
which  supply  the  several  sinuses,  teeth  and  mouth  are  intimately 
exposed  to  these  large  suppurative  areas,  would  point  strongly 
to  the  almost  inevitable  infection  of  the  nerve  endings  in  all  such 
cases.  Clinical  evidence  on  this  point  bears  out  the  preceding 
supposition,  for  it  is  undoubtedly  true  that  some  form  of  neural- 
gia is  a  frequent  complication  of  both  sinusitis  and  pyorrhea,  A 
suppurating  accessory  sinus  may  also  cause  neuralgia  because  of 
pressure  from  pent  up  fluids,  especially  in  acute  sinusitis,  and  in 
chronic  cases  from  the  enormous  thickening  of  the  lining  membrane 
which  results,  and  which  lioth  pinches  and  causes  infection  of  the 
nerve  terminals. 

Brophy  in  his  uaw  work  on  oral  surgery  states  that  the  most 
common  cause  of  trifacial  neuralgia  lies  in  disease  of  the  teeth. 
This  author  was  trained  as  a  dentist  and  has  been  a  leader  in  den- 
tal thought;  therefore  this  statement  may  be  regarded  as  authority 
from  the  dental  standpoint.  The  chief  sources  of  neuralgia  ema- 
nating from  the  teeth  are  according  to  Brophy,  unerupted  teeth, 
malposition,  in.iuries  during  extraction,  dental  tumors,  exposed 
nerves  in  the  pulp,  unskilfully  placed  fillings  and  pyorrhea. 

A  thorough  search  for  the  cause  of  a  given  ease  of  neuralgia  is 
entirely  essential,  since  it  is  scarcely  probable  that  either  medical 
or  surgical  means  of  cure  will  be  worth  while  till  the  cause  is 
known.  The  examination  in  all  cases  should  include  the  most 
thorough  investigation  of  the  tonsils,  adenoids,  teeth,  gums,  mouth, 
nose,  eyes  and  all  the  nasal  accessory  sinuses.  If  a  satisfactory 
caii.se  is  not  found  in  any  of  these,  and  suspicion  rests  upon  the 
sinuses  or  teeth,  X-ray  plates  should  be  obtained.  I  have  in  sev- 
eral instances  been  surprised  and  gratified  on  finding  that  the 
X-ray  plate  showed  an  unei'upted  tooth,  or  a  thickened  mucosa  in 
one  or  more  sinuses  which  discharged  only  small  amounts  at  in- 
tervals and  was  on  that  account  overlooked.  A  perforated  na.sal 
septum,  or  a  swelling  of  the  septum  may  point  strongly  to  lues, 
and  this  suspicion  may  be  further  borne  out  by  finding  healed 
scars  or  open  ulcers  in  the  throat  or  mouth.  If  uncertain  a  Was- 
sermann  test  may  give  the  information  most  wanted.  Other  blood 
tests  may  be  noces.sary  in  malarial  districts.  Tlie  three  points  of 
examination.  nanicl\',  tlic  sinuses  and  foci  of  infections  about  tlic 
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nose  and  mouth,  X-ray  examinations  and  blood  tests,  have  done 
mneh  to  eliminate  the  mystery  as  to  the  cause  of  neuralgia  and  to 
p)lace  it  among  the  diseases  whose  cause  is  known. 

Nearly  every  writer  I  have  con.sulted  on  the  subject  of  neuralgia 
mentions  anemia  as  a  prominent  cause.  I  have  observed  anemia 
in  many  of  my  cases,  but  do  not  think  it  the  cause  of  the  neuralgia, 
for  in  nearly  every  such  case  there  has  been  found  a  focus  of  sup- 
puration which  fully  accounted  for  the  anemic  state,  especially 
when  considered  in  its  relation  to  the  facts  that  the  patient  fre- 
quently swallows  considerable  quantities  of  pus.  that  the  pain  dis- 
turbs the  patient's  sleep  and  that  nutritional  disturbances  would 
inevitably  result. 

To  name  the  drugs  that  have  been  recommended  for  the  cure  of 
facial  neuralgia  would  be  to  include  all  in  the  materia  mediea,  and 
many  besides.  But  I  desire  to  deal  chiefly  with  the  surgical  side. 
Efficient  surgical  treatment  of  neuralgia  of  the  fifth  nerve  may  in- 
clude the  surgical  treatment  of  any  part  of  the  head,  but  especially 
of  the  dura  mater,  the  nose,  the  nasal  accessory  sinuses,  the  nasal 
interior,  the  tonsils,  palate,  teeth,  nasopharynx  and  eyes.  In  other 
words,  any  of  the  structures  supplied  by  this  nerve.  Surgical 
treatment  should  not  be  applied  to  any  branch  of  the  nerve  itself 
in  any  ease  in  which  the  cause  of  the  disease  can  be  made  out,  until 
the  cause,  when  of  a  surgical  nature,  has  received  surgical  care. 
As  an  example,  should  spheuoiditis  be  found  in  conjunction  with 
neuralgia  of  the  second  division  it  would  be  faulty  surgical  prac- 
tice to  resect  the  nerve  before  eradicating,  in  so  far  as  possible  the 
disease  within  the  sinus.  I  have  seen  cases  which  had  been  treated 
by  partial  nerve  extraction  when  there  was  present,  as  a  most 
probable  cause  of  the  neuralgia,  a  chronic  suppurative  disease  of 
one  or  more  sinuses.  Certain  neuralgias  persist,  however,  even 
after  every  nasal  sinus  or  other  suppurative  cause  has  been  surgi- 
cally eradicated,  and  in  such  cases  destruction  of  the  function  of 
the  Gasserian  ganglion  must  be  considered.  When  the  probable 
causes  have  been  removed  in  so  far  as  possible,  but  without  relief, 
surgery  of  the  nerve  trunk  or  of  the  Gasserian  ganglion  is  neces- 
sary. 

The  chief  measures  employed  at  present  are  first,  the  injection, 
into  the  nerve  trxink  or  its  ganglion  of  origin,  of  some  substance 
that  more  or  less  permanently  destroys  the  nerve  and  blocks  sen- 
sation ;  and  second,  destruction  of  a  portion  of  the  nerve  trunk,  and 
third,  removal  of  or  destruction  of  the  sensory  root  of  the  ganglion. 
All  these  plans  are  advocated  and  all  have  a  recognized  value. 
The  selection  of  one  or  the  other  plan  must  depend  largely  upon 
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the  individual  to  be  treated.  The  iujection  of  alcohol  or  osinic 
acid  into  the  nerve  trunk  or  ganglion  should  be  given  preference 
in  the  joung,  in  the  earlier  stages  of  any  neuralgia,  in  those  ad- 
vanced in  years,  and  especially  in  those  in  whom  a  general  anes- 
thetic is  contraindicated  by  atheroma,  kidney  or  other  lesions. 
Patrick,  Camp  and  Hartel  are  representative  advocates  of  the 
alcohol  injection  plan.  Patrick's  experience  with  this  method  may 
t)e  taken  as  typical  of  our  present  knowledge  of  the  technic  and 
value  of  this  method.  This  writer,  (Journal  American  Medical  As- 
sociation, January  20,  1912),  states  that  the  injection  of  the  nerve 
trunks  with  alcohol  is  easy,  effective,  not  painful,  not  dangerous  and 
that  the  cure  resulting  lasts  from  six  months  to  four  years.  No  anes- 
thetic is  used,  and  the  injection  may  be  given  in  the  office,  or  home 
of  the  patient.  Stiffness  of  the  jaws,  puffiness  of  the  eyelids,  ecchy- 
moses,  closure  of  the  eye  from  swelling  and  other  inconveniences  may 
result.  Alcohol  injection  must  not  be  regarded  as  a  cure,  for,  as 
Patrick  points  out,  "No  procedure  is  a  cure  except  the  removal 
of  the  sensory  portion  of  the  Gasserian  ganglion." 

The  point  of  iujection  of  the  alcohol  should  be  either  the  Gas- 
serian ganglion  or  the  foramina  of  exit  of  the  first  and  second 
divisions  of  the  nerve  from  the  skull.  The  first  division  of  the 
nerve  is  best  injected  at  the  supraorbital  notch.  Although  writers 
in  general  visually  state  that  these  injections  are  easily  made,  no 
one,  in  so  far  as  I  am  aware,  claims  to  make  perfect  injections  in 
all  cases.  Patrick  in  500  injected  cases  gives  the  following  frank 
statement  as  to  success  and  failure  from  the  procedure;  Injec- 
tions of  the  infraorbital  branch,  twenty-five  per  cent,  failures, 
forty-two  per  cent,  partial  failures  and  thirty-three  per  cent,  suc- 
cesses. Injections  of  the  third  branch  were  twenty-seven  per  cent, 
misses,  forty-five  per  cent,  partial  success  and  twenty-eight  per 
cent,  wholly  successful.  More  than  one  injection  was  required  in 
many  of  the  cases.  Many  of  the  injected  cases  must  be  treated 
later  by  the  more  radical  nerve  operations.  Most  of  the  eases  on 
which  I  have  operated  personally  for  resection  of  the  nerve  trunks 
had  been  injected  previously  either  by  myself  or  others,  and  some 
of  the  injections  had  been  made  by  operators  of  the  widest  experi- 
ence, only  to  have  the  pain  return  in  all  its  former  severity  a  few 
weeks  later.  I  shall  give  no  description  of  the  technic  of  nerve 
trunk  injection  for  the  reason  that  this  can  be  learned  only  on  the 
skull  and  cadaver;  moreover  excellent  technic  has  already  been 
described.  I  can  agree  fully  with  writers  who  state  that  the  in- 
jection is  easy,  painless  and  safe,  but  I  can  not  agree  with  those 
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who  saj'  it  is  eas\-  to  penetrate  a  given  foramen  or  to  inject  the 
nerve  trunk  itself,  because  such  has  not  been  my  experience.  The 
anatomic  build  of  skulls  is  so  very  different,  and  the  amount  of 
soft  structures  overlying  the  skull  so  varying  that  each  ease  re- 
((uires  a  somewhat  different  manipulation  in  order  to  reach  the 
desired  spot,  and  sometiiues  success  in  actually  doing  so  requires 
more  than  one  effort. 

Injections  of  alcoliol  and  carbolic  acid  into  ileckel's  ganglion 
have  been  made  by  Sluder  and  others  following  the  publication  of 
his  several  papers  on  the  relation  of  the  sphenopalatine  ganglion 
to  the  nose,  in  the  Transactions  of  the  American  Laryngological 
Association,  1909,  and  subsequently.  Dr.  Sluder  has  shown  more 
conclusivelj*  than  any  other  investigator  the  intimate  anatomic 
relationship  between  the  posterior  ethmoidal  and  sphenoidal 
sinuses  and  the  sphenopalatine  ganglion  and  its  branches.  I  have 
recently  made  several  dissections  of  the  sphenomaxillary  fossa  and 
have  thereby  confirmed  Sluder 's  deductions  concerning  the  close 
proximity  of  .Meckel's  ganglion  to  the  posterior  ethmoidal  cells 
and  sphenoidal  cavity  and  therefore  the  probability  of  toxic 
involvment  of  this  ganglion  and  its  branches  in  any  case  of  post 
ethmoidal  or  sphenoidal  suppuration  in  which  the  relationship  of 
the  sinus  and  nerve  structure  is  intimate.  I  have  not  been  able  so 
far  however  to  obtain  as  good  results  from  the  injection  of  the 
ganglion  as  have  been  reported  by  Sluder  in  his  several  papers. 
In  addition  to  the  value  of  the  method  of  injection  pointed  out  by 
Sluder  I  believe  great  assistance  may  be  derived  from  the  plan  of 
injecting  the  ganglion  in  cases  where  the  second  division  of  the 
nerve  has  been  resected  for  neuralgia,  but  in  whom  the  resection, 
for  some  reason,  has  not  included  and  destroyed  the  branches  to 
Meckel's  ganglion. 

Cases  of  trigeminal  neuralgia  that  persist  after  the  removal  of 
all  known  causes,  and  that  continue  or  return  after  one  or  more 
alcohol  injections  of  the  nerve  trunk  will  require  surgery  of  the 
Gasserian  ganglion  or  of  one  or  more  of  the  nerve  trunks.  Many 
able  surgeons  have  been  interested  in  the  surgery  of  this  nerve, 
among  whom  are  Carnochan,  Mears,  Rose,  Kocher,  Gushing,  Fra- 
zier,  Spiller,  Hartley,  Krause  and  Keene.  Several  operative  proce- 
dures take  the  name  of  one  or  the  other  of  these  operators.  In  gen- 
eral it  may  be  said  that  in  the  more  recent  cases  of  neuralgia  or  tic 
■that  surgery  of  the  nerve  trunks  should  be  performed,  while  in 
the  cases  of  long  standing,  especially  of  the  ascending  variety  of 
the  nerve  affection  in  which  the  ganglion  itself  is  the  chief  seat 
of  the  disease,  Gasserectomy  only  would  oft'er  hope  of  cure. 


232 


BARXHILL. 


Operations  on  the  nerve  trunks  may  be  superficial  or  at  the  exit 
of  the  nerves  from  the  skull,  ily  own  experience  with  cases  which 
were  operated  by  neurectomy  or  avulsion  of  the  nerve  trunk  at 
any  considerable  distance  from  the  foramen  of  exit  from  the  skull 
has  been  disappointing.  1  have  seen  and  operated  on  the  trunks 
of  nerves  that  had  been  operated  both  by  myself  and  others,  some 
who  were  surgeons  of  first  rank,  in  which  the  nerve  had  been  but 
superficially  avulsed,  and  which  were  followed  quickly  by  a  return 
of  the  former  pain.  There  are  two  reasons  for  the  return  of  the 
pain.  Many  investigators  have  noted  the  rapid  regeneration  of 
nerve  trunks  following  the  exsection  of  even  considerable  portions. 
In  experiments  on  the  facial  nerve  of  the  dog,  made  by  myself  in 
1912,  I  found  that  on  severing  this  nerve  completely  and  imme- 
diately suturing  the  severed  ends,  function  was  restored  in  three 
months,  it  being  found  on  histologic  examination  of  the  nerve 
trunk  at  the  point  of  section  that  regeneration  of  the  nerve  was 
very  complete.  Partial  regeneration  of  the  nerve  trunk  and 
partial  restoration  of  function  occurred  after  complete  severance 
of  the  nerve  in  three  months  when  the  severed  trunks  were  merely 
placed  in  apposition  but  not  sutured.  After  a  section  of  the  nerve 
in  which  4  mm.  were  removed  entirely  some  movement  of  the 
facial  muscles  was  plainly  noticeable  after  four  months.  Since 
sensory  nerve  trunks  regenerate  in  shorter  time  than  motor  nerves 
it  is  evident  that  such  trivial  operations  as  mere  section  of  the 
trunk,  or  avulsion  or  exsection  of  a  short  portion  wiU  do  no  per- 
manent good.  Second.  In  superficial  operations  on  the  nerve 
trunk  all  the  diseased  branches  of  that  trunk  are  not  included. 
For  example  a^iilsion  of  the  infraorbital  nerve  at  its  exit  from  the 
infraorbital  foramen,  or  of  the  mandibular  branch  at  the  mental 
foramen  results  in  the  nerve  breaking  at  the  margin  of  the  fora- 
men or  a  short  distance  within  the  canal  and  therefore  the  nearest 
branches  are  usually  not  disturbed.  I  have  made  numerous  experi- 
ments on  the  avvilsion  of  these  nerves  at  their  superficial  foramina 
on  the  cadaver  and  found  that  it  is  only  occasionally  possible  in 
ease  of  the  infraorbital  nerve  to  secure  the  anterior  dental  branch 
even  though  the  nerve  at  the  foramen  were  freely  exposed  and 
Thiersch's  method  of  twisting  the  trunk  by  means  of  forceps  be 
carefully  employed.  Superficial  methods  are  therefore  not  reliable 
in  the  surgery  of  the  trifacial  nerve.  When  the  supraorbital  divi- 
sion alone  is  involved,  avulsion  is  usually  effective  if  all  the 
branches  are  included.  Avulsion  of  the  supraorbital  nerve  is  much 
easier  and  therefore  often  more  successfully  performed  than  on 
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the  second  and  third  divisions.  Tlie  reason  of  course  is  that  the 
nerve  trunk  does  not  travei-se  any  osseous  canal,  its  exposure 
throughout  its  course  is  easy  and  the  avulsion  is  accordingly  more 
complete.  My  most  troublesome  cases  have  been  those  in  which 
the  supra  and  infratrochlear  or  nasal  branches  are  involved  in  the 
neuralgia.  These  branches  are  most  often  missed  in  the  operation, 
and  when  this  unfortunately  happens  the  patient  may  make  as 
much  complaint  of  the  comparatively  localized  pain  about  the 
inner  canthus  of  the  eye  and  the  external  half  of  the  nose  as  he 
did  of  the  more  diffuse  neuralgia  for  which  the  operation  was 
performed. 

From  experiments  on  the  cadaver  and  from  personal  experience 
in  operated  cases  on  the  living  I  believe  that  a  modified  Kose's 
method  of  operation  on  the  second  division  of  the  trifacial  nerve 
offers  best  results.  I  follow  the  plan  of  making  the  incision  over 
the  cheek  one  centimeter  below  the  orbital  margin,  dissecting  the 
nerve  trunk  from  the  tissues  adjacent  to  the  foramen  and  then 
ligating  with  a  stout  thread  that  is  to  be  left  until-  the  completion 
of  the  nerve  resection.  The  periosteiim  of  the  lower  orbital  margin 
is  then  incised  and  the  periosteum  of  the  entire  lower  third  of  the 
orbit  is  lifted  back  to  the  sphenomaxillary  fissure.  The  contents 
of  the  orbit  are  lifted  upward  from  the  orbital  floor  s\ifficiently  to 
expose  the  course  of  the  infraorbital  canal.  Killian's  angular 
frontal  sinus  chisel  is  used  to  cut  away  the  iipper  wall  of  the  infra- 
orbital canal  throughout  its  entire  length.  The  nerve  trunk  is 
then  lifted  from  its  bed  by  means  of  the  attached  ligature  and  the 
dissection  is  continued  until  the  foramen  ovale  is  reached  at  a 
distance  of  about  45  mm.  from  the  infraorbital  foramen.  Wlien 
the  nerve  trunk  has  been  freed  for  this  distance  it  is  grasped  by 
an  artery  forceps  as  deeply  as  possible  and  the  nerve  is  twisted 
away  by  the  Thiersch  method.  On  reaching  the  sphenomaxillary 
fissure  dense  fibrous  structures  are  met  which  render  somewhat 
difficult  the  dissection  of  the  nerve  which  is  necessary  to  the 
further  dissection  in  the  ptergomaxillary  fossa.  This  dissection  is, 
however  not  more  difficult  than  is  sometimes  encountered  in 
working  around  a  sharp  deflection  far  posteriorly  in  the  perform- 
ance of  a  submucous  resection  of  the  nasal  septum,  and  experience 
with  the  latter  operation  is  valuable  in  the  deep  nerve  work  here 
described. 

The  operations  for  the  resection  of  the  infraorbital  branch 
recommended  by  both  Kocher  and  Carnoehan  involve  opening  the 
maxillary  sinus  and  temporary  resection  of  a  portion  of  the  malar 
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and  maxillary  Dones.  It  seems  to  me  that  extensive  resection  of 
these  bones  is  usually  not  necessary,  and  that  any  operation  on  the 
nerve  which  opens  the  maxillary  antrum  is  a  surgical  misfortune. 
In  two  of  my  cases  the  antrum  was  opened,  one  by  accidentally 
penetrating  the  mucous  membrane  of  the  antrum  while  performing 
the  operation  for  avulsion  of  the  nerve  above  described,  and  the 
other  intentionally  while  following  a  modified  Kocher  method. 
Both  cases  ultimately  recovered  both  from  the  operation  and  tlie 
neuralgia,  but  the  wound  in  each  became  infected  from  the  maxil- 
lary antrum,  the  skin  sutures  broke  down,  prolonged  treatment 
was  necessary,  and  more  thickening-  of  the  cheek  with  scar  tissue 
resulted  than  was  necessary. 

In  following  any  of  the  plans  adopted  by  surgeons  for  the 
treatment  of  neuralgia  of  the  third  division  two  points  must  be 
borne  in  mind.  First,  that  a  very  considerable  portion  of  the 
nerve  trunk  must  be  removed  from  the  dental  canal  in  order  to  be 
curative  for  any  great  length  of  time,  and  second,  that  in  making 
the  necessary  external  incision  over  the  jaw,  injury  to  one  or  more 
branches  of  the  facial  nerve  may  result  with  corresponding  facial 
palsy.  The  facial  nerve  is  best  avoided  by  a  horizontal  incision 
over  the  site  of  entrance  of  the  third  division  of  the  facial  into 
the  dental  canal,  the  same  to  be  carried  down  to  the  Masseter 
muscle,  the  fibers  of  which  are  then  separated  perpendicularly  and 
the  jaw  bone  exposed.  A  perpendicular  groove  is  chiseled  into  the 
bone  down  to  the  nerve,  following  its  course  for  three  fourths  of  an 
inch.  This  extensive  exposure  of  the  nerve  trunk  enables  the  opera- 
tor to  loosen  the  trunk  freely,  to  grasp  it  firmly  in  the  jaws  of  the 
forceps,  and  to  make  traction  in  the  direction  of  the  dental  canal. 
I  have  made  experiments  on  removal  of  the  nerve  from  its  canal 
in  the  cadaver  and  find  that  a  very  small  section  only  of  the  nerve 
trunk  can  be  withdrawn  by  any  means  unless  the  exposure  is  of 
considerable  length  and  the  nerve  is  dissected  freely  from  the 
canal.  The  difiSculty  is  diie  to  the  fact  that  the  nerve  is  apparently 
well  imbedded  in  connective  tissue  throiighout  the  entire  length  of 
the  canal,  and  besides  gives  ofif  the  several  branches,  all  of  which 
fasten  the  nerve  quite  firmly.  Even  with  free  dissection  and  the 
use  of  every  precaution  in  pulling  and  twisting  the  nerve  from  the 
canal  it  Avas  found  that  the  break  occi^rred  only  a  little  beyond 
the  point  where  the  bone  was  removed.  Owing  to  this  fact,  as 
well  as  to  the  further  fact  that  a  nerve  regenerates  very  rapidly  in 
an  osseous  canal,  it  is  necessary  to  expose  the  trunk  again  at  its 
exit  from  the  mental  foramen,  to  chisel  away  the  outer  canal  wall, 
and  to  avulse  as  much  of  this  portion  of  the  trunk  as  possible. 
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I  have  had  no  experience  on  the  living  with  Kronlein's  method 
of  resection  of  the  zygomatic  process,  reflection  of  the  tissues  from 
the  underlying  fossa  and  from  the  foramen  rotuudum  and  foramen 
ovale,  whereby  both  the  second  and  the  third  division  of  the  fifth 
nerve  may  be  resected  at  their  exits  from  the  skull,  but  perform- 
ance of  this  operation  on  the  cadaver  has  given  me  the  feeling  that 
Gasserectomy  by  the  method  of  Gushing  would  be  quite  as  easy 
and  possibly  as  safe,  and  should  therefore  in  proper  cases  be  the 
operation  of  choice. 

DISCUSSION. 

Dr.  William  H.  Haskiiis,  New  York  City,  had  never  seen  a  case  of 
neuralgia  in  which  a  cause  could  not  be  found  if  looked  for  with  suffi- 
cient care,  and  if  one  knew  for  what  to  look.  Medical  men  generally 
had  little  knowledge  of  the  jaws  and  of  the  teeth,  and  of  the  affections 
which  concern  them.  Only  those  who  had  made  more  or  less  of  a  fad 
of  this  sort  of  thing  realized  what  a  variety  of  conditions  involve  the 
teeth  and  jaws.  He  did  not  rely  on  the  X-ray  entirely.  In  some  of  the 
worst  cases  of  systemic  infections  which  he  had  ever  seen  nothing  was 
revealed  by  the  X-ray  to  suggest  that  the  teeth  were  concerned  in  the 
condition.  By  tapping  on  each  tooth  with  a  metal  instrument  or  by 
other  means  a  tooth  could  often  be  found  which  was  less  sound  or  firm 
in  its  socket  than  it  should  be,  impaction  could  be  discovered,  or  per- 
haps supernumerary  teeth  could  be  located. 

It  was  a  significant  fact  that  the  four  systems  of  ganglia  concerned, — 
the  ciliary,  the  sphenopalatine,  the  Gasserian,  and  the  otic, — belonged  to 
the  posterior  spinal  group.  Another  significant  point  was  that  the 
ganglion  of  Ribes  is  the  only  single  ganglion  of  the  upper  sympathetic 
ganglion  system.  Whether  that  had  anything  to  do  with  the  sym- 
pathetic eye  conditions  he  did  not  know.  He  had  a  collection  of  250 
skulls,  and  he  had  never  seen  a  skull  in  which  the  Vidian  canal,  the 
sphenopalatine  ganglion,  and  the  foramen  retundum  were  so  situated 
that  one  could  make  an  injection  into  them.  He  did  not  believe  it 
possible  to  inject  the  ganglion  through  the  nose. 

He  had  found  a  condition  in  the  sphenoid  sinus  in  some  of  the  skulls 
examined  which  might  account  for  pains, — that  is,  a  stalactite  type  of 
bone,  with  probably  fifteen  or  twenty  spicules  of  bone  projecting  into 
the  sinus.  The  deeper  structures  of  the  bone  were  nearly  always  in- 
volved. Sluder  had  claimed  that  he  had  found  this  condition  without 
any  pain.  The  bone  was  always  very  thin,  and  such  a  condition  of  the 
bone  in  the  floor  of  the  sinus  was  very  apt  to  affect  the  sympathetic 
nerve  as  it  passed  through  the  Vidian  canal.  The  nutrition  of  the 
nerve  itself  was  disturbed.  This  suggested  an  interesting  paper  by 
Lernier,  of  Lyons,  in  1900,  in  which  were  reported  28  long-standing 
and  intractable  cases  involving  the  lower  limbs  and  abdomen  and  the 
face.  Seven  of  these  facial  cases  were  absolutely  relieved  of  pain,  and 
others  were  greatly  benefited,  by  the  removal  of  the  superior  cervical 
sympathetic  ganglion.  The  cure  did  not  take  place  immediately  after 
the  removal,  but  pain  continued  two  or  three  weeks,  depending  upon  the 
loss  of  nutrition. 

Many  of  these  neuralgic  cases  were  infectious  conditions,  in  the 
speaker's  opinion,  and  if  energy  were  directed  to  the  discovery  of  the 
infected  foci  there  would  be  no  need  for  avulsion  operations.  The  in- 
fection very  frequently  arose  from  an  intestinal  toxemia,  from  malaria, 
syphilis,  or  any  anemic  condition. 

Dr.  Joseph  C.  Beck,  Chicago,  111.,  said  his  experience  was  in  keeping 
with  that  of  Dr.  Haskin.      He  also  thought  the  ear  was  a  causal  factor 
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in  a  good  many  cases.  From  a  medico-legal  point  of  view  the  effect 
upon  the  eye  of  injections  into  the  ganglion  must  be  considered.  The 
effect  upon  the  cornea  was  especially  to  be  thought  of,  for  it  must  be 
remembered  that  there  had  been  a  number  of  cases  reported  of  absolute 
destruction  of  the  cornea,  either  from  secondary  infection  or  from 
trophic  changes. 

With  regard  to  the  last-resort  Gasserian  ganglion  operation,  he  was 
inclined  to  think  that  injection  through  the  foramen  ovale  would  give 
as  good  results  as  the  tremendous  operation  advocated  by  Gushing, 
rie  agreed  with  what  Gushing  had  said  at  the  Ghicago  meeting  of  the 
Glinical  Congress  several  years  ago. 

The  trouble  was,  in  these  cases  of  nerve  resection,  that  the  nerve 
had  a  tendency  to  jump.  Murphy  had  endeavored  to  prevent  this  by 
the  implantation  of  some  substance,  such  as  cargile  membrane,  which 
the  nerve  could  not  penetrate. 

He  had  had  perhaps  250  cases  in  which  he  had  injected  through  the 
sphenopalatine  foramen,  in  some  of  which  no  relief  had  been  obtained, 
while  in  others  the  method  had  been  successful.  He  asked  the  essayist 
what  was  meant  by  the  sphenopalatine  fissure.  The  nerve  could  be 
reached  much  further  back  than  by  going  through  the  orbital  foramen. 
He  followed  the  Treves  method  at  the  infradental  foramen. 

In  many  of  these  cases  if  one  referred  the  patient  to  a  dentist  the 
patient  would  be  referred  back  again  with  the  report  that  nothing  was 
the  matter  with  the  teeth.  However,  after  the  exclusion  of  the  teeth 
and  all  other  causes,  in  some  cases  pain  would  persist.  In  these  cases 
he  was  inclined  to  believe  it  was  "in  the  mind." 

Dr.  E.  M.  Holmes,  Boston,  Mass.,  following  up  Dr.  Haskin's  remarks, 
recalled  a  number  of  cases  in  which  all  the  teeth  had  been  removed 
and  yet  the  tic  douloureux  persisted.  He  could  not  say  that  there  were 
no  cicatrices.  He  had  had  cases  in  which  he  injected  ten  or  more 
times,  through  the  infradental  foramen,  giving  relief  with  the  alcohol- 
carbolic  solution.  He  had  not  been  able  to  find  the  cause  of  the  trouble 
in  these  cases.  Patients  were  relieved,  sometimes  for  weeks,  months, 
or  years,  by  injection  in  or  about  the  ganglion.  It  was  well  to  try 
this  method  after  all  others  have  failed,  even  when  the  syndrome  was 
not  that  of  Meckel's  ganglion  involvement. 

Dr.  Lewis  A.  Coffin,  New  York  City,  had  had  little  experience  with 
the  surgery  of  the  trifacial  nerve,  but  he  recalled  two  cases  showing 
Involvement  of  that  nerve  which  had  come  under  his  care.  One  was 
a  young  woman,  referred  to  him  by  an  ophthalmologist  for  examination 
of  the  sinuses,  which  he  thought  might  be  the  cause  of  supraorbital 
pain  of  the  right  side.  No  sinus  trouble  was  found.  She  had  a  con- 
siderable deviation  of  the  septum,  high  up,  but  after  a  thorough  sub- 
mucous resection,  she  still  had  the  pain.  The  adenoids  were  then 
removed,  which  in  no  way  affected  the  pain;  but  during  the  handling 
of  the  case  he  noted  that  the  periodicity  of  the  attacks  was  quite  regular. 
The  blood  was  not  examined,  but  the  patient  was  put  on  a  vigorous  anti- 
malarial treatment.  Improvement  was  prompt.  The  case  was  still 
under  treatment,  but  was  practically  well. 

The  other  case  was  that  of  a  woman  of  about  45  years  of  age  who 
consulted  him  on  account  of  neuralgic  pain  about  the  left  cheek,  radiat- 
ing to  the  ear.  The  patient  was  sure  the  pain  came  from  the  ear,  as 
she  was  hypersensitive  to  all  unusual  or  sharp  noises.  Treatment  of 
the  ear  and  antineuralgic  treatment  gave  but  temporary  relief.  The 
speaker  was  about  to  inject  alcohol  into  the  trifacial  when,  upon  ex- 
amination of  the  urine,  it  appeared  that  there  was  an  extremely  decided 
reaction  to  tests  for  indican.  Frequent  doses  of  castor  oil  and  compound 
licorice  powder  were  given.  Lavage  of  the  bowel  was  done  daily  for 
ten  days.  At  the  end  of  that  time  both  the  neuralgic  pain  and  the 
hypersensitiveness  to  noise  were  entirely  relieved. 
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Dr.  Harris  P.  Mosher,  Boston,  Mass.,  had  found,  from  work  on  the 
cadaver,  that  the  ideal  approach  to  the  second  division  of  the  fifth 
nerve  was  through  the  canine  fossa.  He  was  surprised  that  the  essayist 
should  go  underneath  the  eye  to  reach  the  nerve.  A  number  of  years 
ago  he  reported  a  series  of  specimens  of  exostoses  in  the  frontal  and 
sphenoid  sinuses.  He  had  never  found  more  than  three  or  four  of 
these  growing  from  the  sphenoid,  and  never  of  sufficient  size  to  interfere 
with  the  vidian  nerve. 

Ur.  Barnhill.  in  closing  the  discussion,  was  surprised  to  hear  Dr. 
Haskin  say  he  had  had  no  case  without  a  discoverable  cause.  That 
had  not  been  the  experience  of  others.  He  had  had  cases  in  which  the 
teeth  were  extracted,  the  sinuses  opened,  castor  oil,  etc.,  administered, 
and  various  other  measures  resorted  to,  without  revealing  the  cause  or 
relieving  the  condition,  and  yet  he  did  not  think  the  disease  was  mental, 
as  had  been  suggested.  Many  of  the  things  mentioned  in  the  discussion 
were  included  in  his  paper,  but  not  read.  There  were  many  cases, 
nevertheless,  in  which  the  patient  would  go  from  neurologist  to  dentist, 
from  dentist  to  otologist,  and  back  again,  without  relief  from  this  pain, 
which  some  have  declared  to  be  so  severe  that  the.v  would  rather  die 
than  continue  with  it.  He  had  tried  Dr.  ilosher's  method  of  going  up 
through  the  antrum,  but  had  not  found  it  as  satisfactory  as  the  method 
which  he  advocated.  With  the  same  care  that  was  exercised  in  other 
operations,  the  scarring  would  amount  to  nothing.  Destruction  of  the 
Gasserian  ganglion  had  been  tried  on  dogs  and  other  animals,  and  it 
had  been  found  very  difficult  of  accomplishment.  It  could  not  be 
destroyed  by  injections  of  alcohol.  The  ganglion  was  tucked  up  under 
the  dura  mater,  and  was  very  difficult  to  reach.  He  reiterated  that  he 
was  not  discussing  the  class  of  cases  which  could  be  relieved  1)y  the 
various  measures  mentioned  in  the  discussion,  but  those  in  which  all 
these  measures  had  failed  to  give  relief.  In  such  cases  he  suggested 
resection  of  the  Gasserian  ganglion. 


Rl'PTUKED  ANEURYSil  INTO  MEDIASTINUM  AND  DEEP 
CERVICAL  FASCIA  WITH  SYMPTO.AIS  OF  LUDWIG'S 
ANGINA.     REPORT  OF  THREE  CASES. 

Uy    EDGAK   M.    HuLMKS,   il.    D..    Boston,   Mass. 

On  August  16,  1897,  a  spare  muscular  man  of  58  years,  consulted 
me  for  a  distress  in  his  throat  which  he  had  had  for  a  number  of 
weeks  and  which  he  described  as  a  gripijing  of  the  deep  structures 
of  the  neck.  For  a  year  and  a  half  he  had  suffered  pain  in  the 
back  and  in  the  abdoinen,  and  for  three  months  he  had  been  un- 
able to  work,  and  had  not  dared  to  eat  much,  as  eating  seemed  to 
increase  his  distress.  He  complained  of  a  nervous  feeling  in  his 
feet  and  legs,  and  of  getting  dizzy  upon  arising  quickly  and  upon 
taking  a  long  breath.  Examination  of  the  throat  showed  nothing 
abnormal  until  after  exei-cise,  when  there  was  a  distinct  spasm  of 
the  left  arytenoid  and  cord.  There  was  a  distinct  whirring  sound 
synchronous  with  the  systolic  sound  which  was  distinguished  over 
the  intercostal  space  and  also  over  the  abdominal  aorta.  A  diag- 
nosis of  probable  aneurysm  Avas  made  and  the  patient  was  in- 
structed to  lead  a  very  quiet  life.  On  October  10,  1  was  given  a 
very  hurried  call  to  visit  this  patient.  I  found  him  braced  up  in 
bed  and  breathing  very  hard.  The  attack  had  begun  about  an 
hour  befoiT.  There  was  a  feeling  of  distress  in  the  chest  and  a 
beginning  fullues.s  in  neck  which  had  rapidly  swollen.  When  I 
saw  him  the  neck  was  much  swollen  from  the  ramus  of  the  maxilla 
to  the  clavicle.  The  color  of  the  skin  was  the  dark  red  so  frequent- 
ly seen  in  phlegmon.  The  mouth  and  pharj'nx  were  intensely  in- 
jected as  was  the  larynx.  The  left  cord  appeared  fixed  in  advanced 
phouation.  The  neck  had  the  brawny  feel  of  septic  cellulitis.  The 
pulse  was  about  55  and  the  temperature  was  96.8°.  Had  I  not 
known  that  the  patient  had  an  aneurysm,  even  with  the  rapid 
onset  and  tlie  lack  of  temperature  and  pulse  usually  associated 
with  sepsis,  I  feel  I  would  have  been  led  by  the  otherwise  striking 
picture,  to  make  a  diagnosis  of  septic  cellulitis  (Ludwig's  angina). 
As  it  was  it  seemed  very  proliahle  that  there  had  been  a  rupture 
into  the  superior  mediastinum,  and  that  the  blood  had  been  forced 
into  the  cervical  tissues.  After  about  three  hours  the  patient 
became  much  more  comfortable.  The  left  vocal  cord  was  in  the 
cadaveric  position.  The  pulse  was  weak  and  90.  I  then  left  the 
l>atient   in  charge  of  a   nurse  who  reported  that,  except   for  the 
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painful  pressure  of  the  swollen  neck,  he  had  a  fairly  comfortable 
night  until  about  six  o'clock  in  the  morning,  when  a  violent  cough 
was  followed  l)y  a  profuse  flow  of  blood  from  the  mouth  and  by 
almost  immediate  death.  Permission  for  autopsy  could  not  be  ob- 
tained, yet  I  believe  our  diagnosis  a  very  reasonable  one. 

On  February  21,  1899  I  was  called  in  consultation  bj'  Dr.  F.  E. 
Bundy  and  saw  and  recognized  my  second  case  of  ruptured 
aneurysm  into  the  mediastinum  which  had  dissected  into  the  intra- 
fascial  spaces  of  the  neck  and  submaxillary  area  above,  producing 
the  signs  and  many  of  the  symptoms  of  cervical  phlegmon,  so 
generally  called  Ludwig's  angina.  The  patient,  a  man  in  his  early 
sixties,  had  been  an  excessive  drinker  of  alcoholic  beverages  since 
his  college  da.vs,  until  two  years  previously,  when  he  had  stopped 
drinking  upon  the  advice  of  a  physician,  as  he  began  having  neu- 
ralgia pains  in  both  legs  and  in  the  back.  These  pains  continued 
with  varving  severity  and  there  Avere  spells  of  numbness  in  legs, 
lasting  from  a  few  minutes  to  several  hours,  for  about  a  month 
before  the  onset  of  our  present  consideration.  He  had  been  feel- 
ing much  relieved  and  was  much  encouraged.  At  about  three 
o'clock  in  the  afternoon,  without  warning,  he  experienced  sharp 
pains  in  the  neck  and  chest,  soon  followed  by  hoarseness,  some 
dyspnea  and  swelling  in  neck.  These  conditions  increased  and 
Dr.  Bundy,  who  was  called  in  immediately  after  onset,  called  Dr. 
William  N.  Bullard  and  me  in  consultation.  I  saw  the  case  in 
about  twenty-tive  minutes  after  the  beginning  of  the  attack  and 
found  the  man  in  much  distress.  The  dy.spnea  was  very  marked. 
The  neck  had  much  the  appearance  of  a  marked  goitre  except  the 
color  of  the  skin  was  tiiat  common  to  inflammation.  The  puLse  had 
spells  of  being  very  slow,  40  to  -15  per  minute.  Then  there  woxdd 
follow  attacks  of  tachycardia,  150  to  that  which  I  was  unable  to 
count.  The  d.vspnea  varied  much  but  not  coiucidently  with  the 
varying  heart  action.  To  the  finger  the  neck  had  the  same  feel 
as  in  severe  local  cellulitis.  The  mouth,  pharynx  and  epiglottis 
were  intensely  hyperemic.  The  arytenoids  and  ventricles  of  the 
larynx  had  an  edematous  appearance.  The  principal  hindrance  to 
l)reathing  was  found  to  be  a  spasm  of  the  left  recurrent  laryngeal 
nerve.  The  left  cord  was.  during  much  of  the  time  carried  l)eyond 
the  normal  position  of  phonation.  Percussion  over  the  chest  show- 
ed enlarged  heart  area  dullness.  The  apex  beat,  during  the  tachy- 
cardia, was  in  normal  position.  There  was  dullness  to  the  left 
of  the  spine  over  the  hack.  The  heart  sounds  were  normal  and  the 
auscultatorv  sounds  were  those  as.soeiated  with  laryngeal  stenosis. 
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I  was  of  the  opinion  that  we  had  to  deal  with  a  ruptured  aneurj'sm 
or  a  ruptured  abscess  cavity  within  the  mediastinum  which  had 
dissected,  by  hemorrhage,  into  the  deep  cervical  fascia.  Dr.  Bul- 
lard,  who  did  not  arrive  until  about  an  hour  after  my  examination, 
and  after  the  intense  symptoms  had  subsided,  was  of  the  opinion 
that  we  were  dealing  with  an  acute  thryoiditis  with  its  syndrome 
of  neurosis.  At  this  time  the  spasm  of  the  larynx  had  subsided  and 
the  heart  action  was  more  nearly  within  normal  limits.  The  pa- 
tient, fearing  another  attack,  wished  me  to  remain  with  him  as 
he  believed  intubation  might  be  necessary.  At  about  nine  o'clock, 
while  he  was  talking,  and  except  for  the  pressure  in  the  neck, 
seemed  fairly  comfortable,  he  cried  out  sharply  with  pain,  and  was 
almost  immediately  in  the  same  condition  as  I  at  first  found  him. 
This  attack  lasted  about  an  hour  and  a- half,  when  he  became 
easier  and  remained  so  until  three  thirty  a.  m.  when  another  attack 
occurred  which  lasted  until  nearly  five  o'clock.  Except  for  an  in- 
ci-ease  in  the  laryngeal  edema,  the  physical  examination  at  this 
time  was  the  same  as  the  evening  before.  He  remained  compara- 
tively easy,  but  extremely  nervous,  being  able  to  converse  with  a 
very  hoaree  voice,  and  able  to  smoke  cigarettes  constantly  until 
after  eight  o'clock,  when  the  last  attack  occurred  and  he  died  in 
about  twenty  minutes.  It  was  impossible  to  count  the  pulse  for 
the  last  fifteen  minutes  of  life.  An  autopsy  found  the  collapsed 
Avails  of  an  aneurysm  of  the  transverse  aorta  which  had  ruptured 
into  the  mediastinum  and  dissected  into  the  tissue  of  the  neck. 
Adhesion  with  the  pericardium  had  prevented  the  flow  of  blood 
into  that  sack.  There  was  erosion  of  the  vertebra.  The  autopsy 
showed  the  cause  of  the  two  years  illness  and  the  final  symptoms 
and  signs. 

On  October  3,  1914,  I  was  given  a  consultation  slip  at  the  Boston 
City  Hospital  to  see  a  man  who  had  been  admitted  on  Dr.  Jackson's 
service  the  previous  day.  The  only  history  our  service  had  was 
that  two  days  previously  the  neck  began  to  swell  and  was  very 
painful.  Examination  showed  a  very  powerfully  built  man,  46 
years  of  age,  with  the  swelling  of  the  neck  of  that  intense  brawny 
character  found  in  very  acute  cellulitis.  The  subglossal  tissue  was 
very  much  swollen,  the  palate  and  uvula  and  all  the  phaiyngeal 
mucous  membrane  were  much  swollen  and  there  were  several  small 
areas  of  hemorrhage  into  the  membrane.  The  epiglottis  was  like 
that  of  a  severe  edema  except  the  color  was  dai'ker.  The  larynx 
was  congested.  The  tempei-ature  was  100.8°  pulse  110.  We  made 
a  diagnosis  of  probable  Ludwig's  angina.    The  following  morning 
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the  patient  was  much  more  comfortable.  The  swelling  was  some- 
what less  and  we  did  not  disturb  him  to  make  more  than  a  super- 
ficial examination.  He  remained  moderately  comfortable  until 
early  evening  when  he  became  suddenly  worse  and  Dr.  Place  saw 
him  in  an  emergency,  and  wa.s  of  the  opinion  that  the  case  was  not 
an  infection,  as  the  temperature  had  dropped  to  about  normal. 
The  following  morning  I  again  examined  the  case  and  at  this  time 
thei'e  were  areas  of  ecchymosis  of  the  skin  of  neck  and  upper 
chest  as  well  as  of  the  mucous  membrane  of  mouth  and  throat.  At 
this  time  we  received  the  medical  history  and  were  able,  w-itli  this 
and  the  existing  signs,  to  make  a  fairly  positive  diagnosis  of  rup- 
tured aneurysm  into  the  mediastinal  space  and  extension  into  the 
deep  cervical  fascia.  Had  we  used  due  care  and  obtained  the 
medical  records  before  our  first  examination,  we  should  have  made 
a  correct  diagnosis  at  once.  The  history  and  medical  findings  in 
the  chest  were  of  such  importance  iu  this  case  that  I  am  including 
a, copy  of  the  hospital  records.  After  remaining  in  the  hospital 
six  days,  the  patient  demanded  his  discharge  and  went  to  his 
home  where,  after  another  week,  he  died  and  at  the  autopsy  it  w'as 
found  that  a  rather  large  aneurysm  had  ruptured  and  dissected 
into  the  cervical  tissues  as  we  had  presumed. 

In  conclusion,  we  find  that  all  three  of  these  cases,  although  they 
presented  signs  of  infectious  cervical  cellulitis,  had  had  symptoms 
suggestive  of  thoracic  aneur3^sm,  lasting  for  many  months.  The 
onset  in  all  was  more  sudden  than  even  the  severe  infections.  They 
all  began  with  severe,  sharp,  cutting  pain  with  a  feeling  of  much 
anxiety.  The  first  two  cases  had  no  elevation  of  temperature. 
The  third  case  had  only  slight  elevation  100.8°  and  was  followed 
b.y  a  subnormal  temperature  96  while  the  pulse  was  120  and  the 
respiration  was  35.     All  these  cases  had  a  pulse  rather  above  100 

The  prognosis  must  ahvays  be  bad  and  the  treatment  can 
only  be  expected  to  alleviate  distress  and  .should  be  administered 
to  that  end.  Incision  into  swollen  areas,  even  though  they  fluc- 
tuate, would  probably  result  seriously,  and  the  practical  lesson 
we  may  learn  from  these  cases  is  to  not  forget  the  possibility  of  a 
similar  condition  when  considering  any  case  of  severe  cellulitis  of 
the  mouth,  pharynx  and  neck,  and  not  incise  for  any  supposed  pus 
collection  until  we  have  reasonably  eliminated  this  as  an  etiologi- 
cal factor. 

COPY    FROM    HOSPITAL    RECORDS. 

Diagnosis — Aneurysm  (Ruptured). 

F.  H.  Father  died  of  blood  poisoning.  Mother  died  at  75,  cause 
unknown.      Two  brothers,  four  sisters  living  and  well.      Two  brothers 
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dead,  one  cardiac,  one  after  kidney  operation.  Wife  died  at  3  5  of  con- 
sumption. Four  children  living  and  well.  One  cliild  died  at  birth. 
No  cancer. 

P.  H.  Pleurisy  at  4U,  typhoid  at  13,  no  rheumatism.  Habits:  tea, 
1  cup  a  day;  pipe  tobacco,  a  cents  a  week;  beer  0  to  6  glasses  daily; 
whisky,  1  to  2  glasses  weekly.  Neisser  4  years  ago.  Chancre  14  years 
ago.      Bubo  but  no  rash.     Treated  one  week. 

P.  I.  For  past  two  years  pain  in  small  of  back  radiating  to  precordia 
and  down  into  abdomen.  Some  days  pain  is  continuous  and  other  days 
it  doesn't  bother  at  all.  Worse  at  night.  Pain  burning  or  knife  like  in 
character  at  times.  No  girdle  sensation  or  lightning  pains.  Dysjinea 
only  when  pain  is  present,  no  palpitation  or  edema.  Cannot  lie  on  left 
side  because  of  pain.  Appetite  poor  for  past  three  years.  Epigastric 
distress  immediately  after  meals,  disappearing  in  4  or  5  minutes. 
Bowels  constipated,  micturition  normal.  No  headache,  no  vertigo. 
Yesterday  while  on  street  had  sharp  knife  like  pains  in  chest  and  could 
not  breathe,  lasted  four  to  five  minutes  it  seemed.  "Thought  my  time 
had  come."      First  attack. 

P.      Examination.      W.   D.   &   N.      C.   &  R.   alcoholic   odor  to   breath. 

Pupils  E.  &  R.  to  L.  &  D. 

Nostrils  and  ears  neg. 

Mouth,  many  teeth  carious,  many  missing. 

Tongue  coated,  tremulous. 

Throat  reddened,  no  exudati,  no  edema. 

Neck,  no  tenderness,  no  rigidity. 

Glands,  no  general  enlargement. 

Chest,  symmetrical,  expansion  equal. 

Lungs,  good  resonance  except  in  left  lower  back  from  seventh  rib 
downward,  where  there  is  dullness,  breathing  normal  except  in  left 
lower  base,  where  it  is  modified  and  distant.      No  rales  heard. 

Heart,  4%xl4  mm.  Apex  beat  not  seen  but  felt  in  fifth  and  sixth 
interspaces.  Asystolic  at  apex  transmitted  to  axilla.  Diastolic  murmur 
at  aortic  area  transmitted  downward. 

Capillary  and  Corrigan  pulse  not  made  out. 

Extremities,  no  edema,  K.  J.  equal,  active. 

Genitalia  not  remarkable. 

Pulses,  synchronous,  fair  volume  and  tension. 

Temp.  100.8°,  Pulse  110,  Resp.  26.      Urine  negative. 

W.  B.  C.  7,  600,  Hgb.  80%.      B.  P.   136-84. 
B  Milk  diet. 

Extra  pillows. 
CofRene   Sod.    Benzoata    grs.    iij   ev    4°. 

October  4,  1914.  Temp,  normal.  At  12  noon  service  called  to  see 
patient.  Patient  sitting  up  in  bed  with  head  thrown  back,  dyspneic, 
cyanotic.  Pulse  rapid,  regular,  complaining  of  pain  across  front  of 
chest.  Coughing  up  sticky  mucus.  Given  nitroglycerin  which  patient 
promptly  vomited.  Amyl  nitrate  pearl  gave  some  relief.  Seen  again  at 
3  o'clock.  At  this  time  a  symmetrical  swelling  of  the  neck  was  noticed, 
and  patient  showed  slight  aphonia,  unconifortalile.  no  lessening  of 
dyspnea.      B   Ice  collar. 
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R  Atropinae  grs.  1/10  0  S.  C. 
Nitroglycerin   1/100. 
Bed  to  open  window. 
Ice  bag  to  precordia. 
Codia  1/4  S.  c.  ev.   4  hrs. 
Patient  seen   at  6   P.   M.      Having  trouble  with   deglutition.      Exam- 
ination  of  throat   difficult   as   patient  has  difficulty  in  opening   mouth 
widely.      Post    pharyngeal    wall    edematous,    reddened.      Seen    by    Dr. 
English  of  South  Department  who  stated  that  larynx  and  glottis  were 
not  affected  but  post  wall  of  pharynx  was  red  and  edematous  and  condi- 
tion   resembled    an    acute    infection.      One    with    dissection    along    the 
sheaths.     Ruled  out  retropharyngeal  abscess. 
R  Hot  flaxseeds  to  neck. 
Hot  Sellers  gargle  ev.  2  hrs. 
Mag.  Sulph     giii. 
October  5.  1914.      Temp.  96-98.     Seen  in  consultation  by  Dr.  Holmes 
who   considered    condition   as   hemorrhagic   cellulitis   of   the   neck   and 
advised  same  treatment   and   observation.      Fairly   comfortable   during 
the  day.     No  improvement. 

October  6,  1914.  Temp.  96=:  P.  120;  R.  35.  Great  difficulty  in 
swallowing  and  great  pain  after  the  act. 

R  Constant  Rectal  Saline. 
October  7,  1914.  Temp.  97=;  Pulse  120-100;  Resp.  35.  Patient 
fairly  comfortable  during  the  day  though  there  was  no  improvement  In 
local  condition.  Swelling  in  back  of  throat  a  purplish  color.  This 
evening  patient  had  another  attack  of  anginal  pain.  Dr.  Place  came 
over  from  South  Department.  After  examining  patient,  made  a  diag- 
nosis of  ruptured  aneurysm  and  thought  that  tracheotomy  would  not  be 
advisable. 

R  Morphia  1/6  ev.  4  hrs. 
Omit  Saline. 
October  8.  1914.  No  improvement.  This  A.  M.  patient  shows 
ecchymotic  areas  on  both  sides  of  chest  level  of  third  rib  and  in  neck. 
Fairly  comfortable  under  morphia.  Patient  decided  he  wished  to  go 
home;  thought  he  was  going  to  die  and  wished  to  die  at  home.  Patient 
could  not  be  persuaded  to  remain,  nor  could  he  l)e  reassured.  Daughter 
said  that  if  he  wished  to  go  home  she  would  take  all  responsibilities; 
given  details  as  to  danger  of  moving.  Discharged.  O.  R.  A.  A. 
Unrelieved. 

DISCUSSION. 

Dv.  L.  W.  Deau,  Iowa  City,  Iowa,  in  opening  the  discussion,  said: 
■I  am  sure  that  every  one  of  us  that  has  heard  this  very  interesting 
report  is  struck  by  the  fact  that  three  such  similar  and  rare  cases  should 
occur  in  the  service  of  one  man,  however  large  the  service  may  be. 

"When  one  comes  to  investigate  the  literature  of  aneurysm  with 
rupture  in  the  mediastinum,  or  in  the  deeper  fascia  of  the  neck,  one  is 
still  more  impressed  because  of  the  rarity  of  the  material  on  this  subject. 

"Osleri,  the  world  authority  on  aneurysm,  in  his  System  of  Medicine, 
simply  states  that  the  aneurysm  may  rupture  in  the  anterior-posterior 
mediastinum  or  in  the  muscles  of  the  neck.      In  his  article  on  aneurysm 
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in  Allbutt's  System  of  Medicine^  he  makes  a  statement  that  rupture 
in  the  mediastinal  tissues  is  common.  He  mentions  rupture  into  the 
mediastinum  in  both  articles,  but  in  neither  does  he  describe  the  inva- 
sion of  the  tissues  of  the  neck,  and  one  gets  the  impression  that  such 
ruptures  with  invasion  of  the  neck  are  not  common. 

"So  far  as  I  am  able  to  ascertain,  the  first  history  of  a  case  of 
aneurysm  of  the  aorta  bursting  into  the  muscles  of  the  neck  was  one 
reported  by  Lazarus  BarlowJ  in  the  Transactions  of  the  Pathological 
Society  of  London,  in  1892.  He  reported  a  patient  that  suffered  from 
difficult  breathing  and  restlessness  for  several  days,  then  finally  had  the 
sudden  swelling  in  the  neck  and  died  choking.  In  this  case  the  autopsy 
showed  on  each  side  of  the  neck  among  the  superficial  muscles  a  large 
collection  of  blood  clot  which  extended  behind  the  pharynx  and  com- 
pressed the  esophagus.  The  blood  had  tracked  up  from  a  rupture  of  a 
saccular  aneurysm  of  the  thoracic  aorta.  In  the  report  the  author 
stated  that  careful  search  of  the  literature  failed  to  reveal  a  similar 
case. 

"Dr.  Percy  Kldd*,  in  the  British  Medical  Journal,  reported  a  case  of 
rupture  of  an  aneurysm  of  the  aorta  into  the  posterior  mediastinum 
with  compression  of  the  esophagus  and  vagus  nerves,  which  resulted  in 
vomiting  and  a  troublesome  cough.  In  this  case  there  was  no  swelling 
of  the  neck,  the  blood  burrowing  down  into  the  abdominal  cavity.  His 
contention  was  that  the  vomiting  was  the  result  of  compression  on  the 
vagus  nerve. 

"The  cases  as  reported  by  Dr.  Holmes,  in  which  there  was  no  vomit- 
ing of  any  moment,  would  suggest  that  the  vomiting  was  due  in  Dr. 
Kidd's  case  to  the  hemorrhage  in  the  abdomen  rather  than  to  com- 
pression of  the  vagus  nerve  as  suggested  by  Dr.  Kidd. 

"A  most  interesting  case  of  rupture  of  a  false  aneurysm  of  the  in- 
ternal carotid  is  reported  by  George  Heatons,  in  the  Birmingham  Medi- 
cal Review  for  1891.  This  case  was  possibly  more  suggestive  of  cervi- 
cal cellulitis  in  the  early  stages. 

"Ten  days  before  the  patient  was  seen  he  had  an  attack  of  quinsy. 
Two  of  his  sisters  in  the  house  were  at  the  same  time  ill  with  bad 
throats.  Three  days  before  admission  he  had  a  profuse  bleeding  from 
his  mouth  and  nose.  There  were  several  similar  attacks.  On  the  day 
before  his  admission  some  swelling  was  noticed  in  his  left  carotid 
region  which  was  supposed  to  have  been  an  infected  gland.  At  the 
time  of  the  rupture  of  the  carotid  the  patient  had  a  mild  degree  of 
cervical  adenitis.  The  next  day  the  patient  had  a  very  strong  pulse 
A'ith  a  slight  hemorrhage  from  the  left  ear  and  the  nostrils.  There  was 
an  ill-defined  swelling  on  the  left  side  of  the  face  and  neck.  The  left 
ear  was  pushed  outwards  by  the  swelling  and  the  anterior  meatus 
bulged  into  its  cavity.  The  skin  over  the  swelling  was  inflamed  and 
the  whole  swelling  pulsated  synchronously  with  the  heart  beat;  the 
left  nostril  was  pushed  beyond  the  mid  line;  the  soft  palate  bulging  on 
the  left  side.  No  bruit  or  thrill  could  be  detected.  In  about  four  days 
the  patient  died.  Postmortem  examination  showed  that  the  patient 
during  the  attack  of  tonsillitis,  had  developed  an  abscess  in  the  neigh- 
l)orhood  of  the  internal  carotid  artery  which  had  eroded  the  wall  of  the 
artery,  resulting  in  the  production  of  a  false  aneurysm  which  had 
eventually  burst." 

Dr.  Holmes,  in  closing  the  discussion,  added  that  there  was  no  autopsy 
on  the  first  case.  The  general  surgeon  who  saw  the  man  about  a  week 
before  his  death  thought,  from  the  great  distress  about  the  upper  chest, 
that  there  was  a  tumor  formation  and  not  an  aneurysm.      In  the  second 
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ease  there  was  an  autopsy,  with  a  good  report  from  the  pathologist. 
Anyone  seeing  the  patient  would  have  thought  he  was  dying  from  gen- 
eral sepsis.  He  had  a  slight  pulsation,  but  not  more  than  would  come 
from  swollen  tissue.  In  the  last  case  he  made  a  blunder  in  diagnosis. 
The  patient  had  so  many  of  the  appearances  of  acute  septic  cellulitis 
that  it  was  easy  to  make  a  mistake  in  diagnosis. 


THE  IXXERVATIOX  OF  THE  NASAL  CHAMBERS.* 

By  ALBERT  P.   BRUBAKER,  M.  D.,   Philadelphia.  Pa, 

It  was  a  pleasure  to  have  been  invited  by  the  program  committee 
to  present  to  the  meiubers  of  this  Society  .some  facts  relating  to  the 
innervation  of  the  nasal  chambers.  The  object  which  the  committee 
had  in  view,  no  doubt,  was  to  find  a  physiologic  basis,  if  possible, 
for  the  interpretation  of  the  nasal  phenomenona  that  present  them- 
selves in  various  forms  of  rhinitis. 

From  this  point  of  view  a  knowledge  of  the  secretomotor  and 
vasomotor  mechanisms  that  will  excite  and  regulate  the  secretory 
discharge  and  the  vascular  supply  of  this  region,  and  the  manner 
in  which  they  in  turn  are  excited  not  only  to  normal  but  to  abnormal 
aeti^'ity,  seemed  an  appropriate  subject  for  presentation,  and  per- 
haps discussion  at  a  meeting  of  this  character. 

The  mucous  membrane  lining  the  nasal  chambei's  is  thick  and 
spongy  and  provided  with  a  large  number  of  glands,  some  of  which 
secrete  a  tiuid  rich  in  mucin  while  others  secrete  a  fluid  containing 
albumin,  and  hence  fall  into  the  two  catagories  of  mucous  and 
serous  glands.  The  surface  of  the  mucous  membrane  is  covered 
for  the  most  part  with  tall  columnar  ciliated  cells  between  which 
are  to  be  found  mucous  or  goblet  shaped  cells,  so  called  from  the 
appearance  the}'  present  after  the  discharge  of  their  contained 
masses  of  mucin.  The  blood  vessels  distributed  to  the  mucous  mem- 
brane and  which  supply  the  glands  and  epithelial  cells  with  the  raw 
materials  for  the  elaboration  of  their  secretions  are  mainly  branches 
of  the  sphenopalatine  arteries — subdi^^isions  of  the  intenaal  maxil- 
lary— though  branches  of  the  facial  are  also  contributory.  Veins 
which  correspond  in  a  general  way  to  the  arteries  return  the  ve- 
nous blood  to  the  general  circulation. 

In  order  that  the  glands  may  be  enabled  to  elaborate  and  dis- 
charge the  necessary  amount  of  secretion,  it  is  essential  that  the 
vascular  supply  be  varied  from  time  to  time  in  accordance  with 
the  nutritional  needs  and  functional  activities  of  the  mucous 
membrane  and  its  contained  glands.  The  secretion  of  the  glands 
as  well  as  the  blood  supply  no  doubt  impart  to  the  nasal  chambers 
that  degree  of  moisture  and  temperature  necessary  to  prepare  the 
inspired  air  in  both  respects  for  its  entrance  into  the  lower  res- 
piratory organs. 

•Read   by   Invitation. 
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Though  living  aud  therefore  possessing  the  fundamental  prop- 
erty of  all  living  material,  viz.,  irritability,  the  epithelium  lining 
these  glands  as  well  as  the  muscle  cells  entering  into  the  formation 
of  the  walls  of  the  arterioles  are  lacking  in  spontaneity  of  action, 
and  therefore  require  for  the  manifestation  of  their  activities  the 
stimulating  influence  of  nerve  impulses  originating  in  special 
groups  of  nerve  cells  and  transmitted  from  the  central  nervous 
system  by  specialized  groups  of  nerve  fibres.  The  nerves  distri- 
buted to  these  two  structures  belong  to  what  is  termed  at  the 
present  time  the  autonomic  system  and  hence  consist  of  two  con- 
secutively arranged  neurons,  one  termed  postganglionic,  the  other 
preganglionic. 

The  Efferent  Nerve  Mechanism.  The  origin,  course  and  distri- 
bution of  the  secretomotor  and  vasomotor  nerves  for  the  glands 
and  blood-vessels  of  the  nasal  mucous  membrane  have  been  fairly 
clearly  determined  in  recent  years.  The  resiilts  of  many  lines  of 
investigation  are  represented  in  the  accompanying  diagram. 

In  a  description  of  this  mechanism  it  will  be  convenient  to  con- 
sider first  the  postganglionic  fibres  and  their  distribution,  and 
second  the  preganglionic  fibres  by  which  they  are  associated  with 
the  central  nervous  system.  The  postganglionic  fibres  that  direct- 
ly excite  to  activit.v  the  epithelium  of  the  glands  and  the  muscle 
fibres  of  the  blood-vessels  have  their  origin  in  the  nerve  cells 
which  constitute  the  sphenopalatine  or  Meckel's  ganglion,  situated 
in  the  sphenomaxillary  fossa.  From  this  origin  the  nerve  fibres 
pass  in  different  directions  to  become  ultimately  related,  histo- 
logically and  physiologically  with  the  epithelium  of  the  glands 
and  the  muscle  fibres  of  the  blood-vessels,  not  only  of  the  nasal 
chambers,  but  of  the  roof  of  the  mouth,  palate  and  upper  portion 
of  the  pharynx  as  well.  The  stimuli  that  call  forth  the  activities 
of  these  peripheral  structures  are  nerve  impulses  discharged  by 
the  ganglion  cells  and  transmitted  to  them  by  the  cell  processes 
and  their  branches.  The  ganglion  cells,  however,  though  irritable, 
are  also  devoid  of  spontaneity  of  action,  and  require  for  their 
excitation  the  arrival  of  nerve  impulses,  discharged  by  the  nerve 
cells  in  the  central  nervous  system  and  transmitted  by  the  pre- 
ganglionic fibres. 

The  preganglionic  fibres  have  their  origin  in  groups  of  nerve 
cells  situated  in  the  gray  matter  beneath  the  floor  of  the  fourth 
ventricle.  From  this  origin  the  nerve  fibres  pass  forward  and 
outward  and  emerge  from  the  side  of  the  medulla,  in  a  small 
bundle,  between  the  facial  and  acoustic  nerves,  known  as  the  pars 
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intermedia  or  nerve  uf  Wrisberg  of  which  they  constitute  a  part. 
Just  after  these  nerves  in  their  forward  course  enter  the  internal 
auditory  canal,  the  nerve  of  Wrisberg  enters  the  sheath  of  the 
facial,  having  but  a  short  independent  course.  At  the  point 
where  the  facial  nerve  turns  backward  to  enter  the  aqueduct  of 
Fallopius  some  of  the  fibres  in  the  nerve  of  Wrisberg  leave  the 
facial  and  pass  forward  to  the  sphenopalatine  ganglion,  around 
the  cells  of  which  the  terminal  branches  of  the  nerves  arborize, 
tihus  forming  histological  and  physiological  connections  with 
them.  These  fibres  in  their  course  from  the  facial  to  the  ganglion 
are  termed  in  works  on  anatomy  the  great  petrosal  nerve. 

The  central  cells,  situated  in  the  ventricular  gray,  are  thus 
brought  into  relation  directly,  by  their  preganglionic  fibres,  with 
the  ganglion  cells,  and  indirectly,  by  the  postganglionic  fibres, 
with  the  glands  and  blood-vessels.  If,  therefore,  nei've  impulses 
were  to  be  discharged  by  the  central  cells,  they  would  be  trans- 
mitted by  the  nerve  fibres  of  the  nerve  of  Wrisberg  and  their 
continuations — the  great  petrosal  nerve — to  the  cells  of  the 
sphenopalatine  ganglion,  which  would  then  become  aroused  to 
action ;  these  in  turn  would  then  discharge  impulses  which,  owing 
to  the  extraordinary  branchings  of  their  processes,  would  be  dis- 
tributed in  a  spray-like  manner  to  the  myriads  of  epithelial  cells 
lining  the  glands  and  to  tlie  myriads  of  muscle  cells  found  in  the 
walls  of  the  arterioles. 

That  this  is  the  pathway  in  part  for  the  transmission  of  nerve 
impulses  from  the  central  cells  to  the  foregoing  tissues  is  shown 
by  the  results  of  experiment.  Thus  if  the  great  petrosal  nerve  is 
exposed  in  one  of  the  higher  mammals  and  divided,  and  the  peri- 
pheral end  stimulated  with  induced  electric  currents,  there  will 
arise  a  dilatation  of  the  blood-vessels  and  a  discharge  of  secretion 
from  the  glands  of  the  raucous  membrane  of  the  nose,  an'd  asso- 
ciated structures.  Stimulation  of  the  sphenopalatine  ganglion  or 
its  branches  gives  rise  to  a  similar  series  of  phenomena.  An  ex- 
periment of  this  character  discloses  the  fact  that  this  nerve  con- 
iains  both  secretomotor  and  vasodilatator  fibres  and  the  further 
fact  that  the  central  cells  from  which  they  arise  are  divisible  into 
two  groups  vix,  secretomotor  and  vasodilatator.  There  is  no  evi- 
dence that  the  great  petrosal  nerve  contains  any  fibres  from  the 
facial  proper  for  the  innervation  of  any  striated  muscle  of  the 
palate. 

The  blood-vessels  of  this  region,  however,  are  regulated  in  the 
degree    of    their    contraction    partly    by    vasoconstrictor   nerves. 
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These  nerves  also  consist  of  two  consecutively  arranged  neurons 
and,  therefore,  belong  to  the  autonomic  system.  The  peripheral 
ones  arise  in  the  superior  cervical  ganglion  of  the  vertebral  chain. 
From  this  origin  the  nerve  processes — postganglionic  fibres — pass 
upward  and  assist  in  the  formation  of  the  plexus  surrounding  the 
internal  carotid  artery.  At  the  level,  at  which  the  great  petrosal 
nerve  crosses  the  artery,  some  of  these  fibres  enter  the  sheath  of 
the  great  petrosal  and  accompany  its  branches  to  their  termina- 
tions viz,  the  walls  of  the  blood-vessels  and  possibly  the  cells  of  the 
glands  as  well.  The  preganglionic  fibres  have  their  origin  in  cells 
forming  a  part  of  the  general  vasoconstrictor  center,  situated  in 
the  gray  matter  beneath  the  floor  of  the  fourth  ventricle.  From 
this  origin  the  fibres  descend  the  spinal  cord  as  far  as  the  thoracic 
region  where  they  pass  out  from  the  cord  in  the  ventral  roots  of 
the  upper  thoracic  nerves.  After  a  short  distance  they  leave  the 
ventral  roots  and  enter  the  vertebral  chain  of  ganglia  and  pass 
upward  to  the  superior  cervical  ganglion,  around  the  cells  of 
which  their  terminal  branches  arborize.  There  is  thus  established 
a  rather  circuitous  pathway  between  the  vasoconstrictor  center 
and  the  blood-vessels  of  the  nasal  mucous  membrane  and  the 
associated  structures.  That  this  is  the  pathway  for  the  transmis- 
sion of  nerve  impulses  from  the  vasoconstrictor  center  to  the 
blood-vessels  is  shown  by  experiment.  Thus  if  the  cervical  sympa 
thetic  cord  is  divided,  not  only  the  blood-vessels  of  the  nasal  cham- 
bers but  of  the  entire  side  of  the  head  and  face  will  dilate  and 
become  filled  with  an  increased  volume  of  blood,  a  condition 
which  will  last  for  some  days.  If  now  the  peripheral  end  of  the 
divided  cervical  sympathetic  cord  is  stimulated  with  induced  elec- 
tric currents  the  blood-vessels  at  once  contract  and  remain  con 
tracted  as  long  as  the  stimulation  is  continued. 

It  would  thus  appear  that  the  blood  supply  is  under  the  control 
of  two  antagonistic  groups  of  nerve  centers  and  nerves,  a  dilatator, 
and  a  constrictor  group.  The  caliber  of  the  blood-vessels  at  any  one 
moment  is  the  resultant  of  the  relative  degree  of  activity  of  these 
two  groups  of  centers.  According  as  the  one  or  the  other  pre-, 
dominates  will  the  caliber  of  the  vessels  be  increased  or  decreased 
and  the  blood  supply  increased  or  decreased  in  the  same  ratio. 

The  Central  Mechanism  and  the  Mode  of  Its  Excitation.  The 
central  mechanism  for  the  innervation  of  the  nasal  chambers  is  thus 
shown  to  consist  of  groups  of  nerve  cells  having  secretomotor, 
vasodilatator  or  inhibitor  and  vasoconstrictor  or  augmentor 
functions. 


INNERVATION    OF    THE    NASAL    CHAMBERS. 


251 


The  Afferent  Xervc  Mechanism.  The  afferent  portion  of  this 
nerve  mechanism  is  to  be  found  in  the  branches  of  the  trigeminal 
nerve.  The  fibers  composing  the  sensor  poi-tion  of  this  nerA'e  have 
their  origin  in  monaxonic  cells  in  the  ganglion  of  Gasser.  (See 
diagram.)  The  cells  of  this  ganglion  give  origin  to  a  short  process 
which  soon  divides  into  two  branches,  one  of  which  passes  centrally, 
the  other  peripherally.  The  centrally  directed  branches  collectively 
form  the  so-called  large  or  sensor  root ;  the  peripherallj'  coursing 
branches  collectively  constitute  the  three  main  divisions  of  the 
nerve ;  viz.,  the  ophthalmic,  the  superior  maxillaiy  and  the  inferior 
maxillary. 

The  axons  of  the  centrally  coursing  bi"anches,  after  entering  the 
pons  Varolii,  ultimately  aborize  around  the  vaso-inhibitor,  the  vaso- 
constrictor and  the  secretomotor  centers;  the  peripherallj'  coursing 
branches  pass  forward  to  be  distributed  to  the  skin,  mucous  mem- 
brane and  other  structures  of  the  head  and  face.  By  this  means 
the  nasal  mucous  membrane  is  brought  into  anatomic  and  physio- 
logic relation  with  the  foregoing  nerve  centers.  Others  of  the 
centrally  coui-sing  branches  aborize  around  other  groups  of  nerve 
cells,  the  so-called  "sensor  end  nuclei,"  the  axons  of  which  pass 
upward  to  and  aborize  around  sensor  nerve  cells  of  the  cerebral 
cortex.  Stimulation  of  the  first  group  calls  forth  reflex  phenomena  ; 
stimulation  of  the  latter  group  evokes  conscious  sensations  of  a 
painful  character. 

The  cutaneous  nerves  associated  with  this  mechanism  have  a 
similar  origin  and  distribution.* 

The  question  now-  arises  as  to  the  manner  in  which  the  different 
groups  of  cells  con.stituting  the  central  mechanism  are  excited  and 
coordinated  in  action.  Experimental  work  has  demonstrated  that 
as  a  primary  condition  for  their  activity,  they  must  possess  a  certain 
degree  of  tonicity  or  tonus ;  a  degree  of  excitation  due  to  a  reaction 
between  the  constituents  of  the  cells  and  the  constituents  of  the 
lymph  and  blood  by  which  they  are  surrounded.  Given  this  tonus 
they  may  be  excited  to  activity  or  inhibited  by, 

1 — The  arrival  of  nerve  impulses  transmitted  from  the  mucous 
surfaces  of  the  nasal  chambers  by  the  nasal  and  other  branches  of 
the  trigeminal  nerve,  and  from  the  skin  by  the  cutaneous  nerves. 

2 — The  arrival  of  nerve  impulses  descending  from  the  cerebrum 
in  consequence  of  psj'chic  states  of  an  affective  or  emotional  char- 
acter. 

*Tlie  ganglia — the  sphenopalatine,  the  otic  and  the  submaxillary — 
though  anatomically  associated  "with  the  trigeminal  nerve,  are  not  integral 
portions  of  it;  they  belong  to  the  autonomic  system  of  nerves  and  are  as- 
sociated with  and  constitute  a  part  of  the  vasomotor  and  secretory  sys- 
tems  of   nerves.     They  possess   neither   sensor   nor   motor   functions. 
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In  the  former  instance  the  excitation  is  said  to  be  retiex  or  peri- 
pheral in  origin ;  in  the  second  instance,  direct  or  cerebral  in  origin. 
In  either  instance  the  resulting  change  in  secretion  and  vascularity 
will  be  proportional  to  the  intensity  of  the  peripheral  or  the  cerebral 
excitation  and  the  degree  of  tonus  possessed  by  the  central  cells 
themselves.  If  the  tonus  be  normal  a  certain  degree  of  reaction 
may  be  observed. 

If  the  tonus  be  abnormal,  if  it  be  either  increased  or  decreased 
in  consequence  of  an  inherited  instability  or  of  nutritive  changes, 
the  reaction  observed  may  be  more  or  less  penuanent.  The  changes 
•  in  nutrition  may  be  due  to  alterations  in  the  composition  of  the 
Ij-mph  and  blood,  the  result  of  increased  production  or  diminished 
elimination  of  the  more  or  less  toxic  products  of  metabolism.  It 
is  a  widespread  observation  that  the  perverted  functions  of  the 
nasal  chambers  are  closely  associated  with  dietetic  or  alcoholic 
excesses  or  both,  in  conjunction  with  overwork,  an  insufficient 
amount  of  physical  exercise  and  fresh  air.  With  the  establishment 
of  an  impaired  tonus  of  the  central  mechanism,  peripheral  causes 
which  at  one  time  would  produce  slight  if  any  effect,  may  now 
give  rise  to  the  most  pronounced  and  distressing  effects. 

Reflex  or  Peripheral  Excitation  of  the  Central  Mechanism.  If  one 
of  the  functions  of  the  nasal  chambers  is  the  warming  and  moisten- 
ing of  the  inspired  air  to  that  degree  best  adapted  for  its  entrance 
into  the  lower  respiratory  passages,  it  is  apparent  that  the  auioimt 
of  heat  radiated  from  the  blood,  and  the  amount  of  secretion  pro- 
duced by  the  glands  will,  or  ought  to  vary  with  the  variations  in 
the  temperature  and  moisture  of  the  inspired  air.  Since  these 
latter  factors  may  vary  simultaneously  in  the  same  or  opposite 
directions,  it  is  apparent  that  the  former  factoi-s  will,  or  ought  to 
vary  in  accordance  with  them  in  the  opposite  direction. 

The  phenomena  that  will  be  observed  are  difficult  to  predict  for 
the  reason  that  the  reactive  adaptations  of  individuals  vary  with 
a  variety  of  factoi-s,  e.  g.,  age,  sex,  occupation,  habits  of  life,  stability 
of  the  nerve  centers,  etc.  However,  in  a  general  way  it  may  be 
stated  that  if  a  fairly  normal  individual  be  subjected  to  a  tem- 
perature of  60  degrees  F.,  it  will  be  found  that  the  blood-vessels 
of  the  nasal  chambers  will  possess  a  certain  caliber,  the  resultant 
of  the  cooperative  action  of  the  vasodilator  and  vasoconstrictor 
nerve  centers.  This  caliber  will  permit  the  passage  of  a  definite 
volume  of  blood  with  a  definite  velocity  in  a  unit  of  time,  carrying 
with  it  a  certain  A^olume  of  heat.  By  reason  of  the  difference  in 
the  temperature  between  that  of  the  blood  (98  or  99  degrees  F.) 
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and  that  of  the  air  passing  into  and  through  the  nasal  chambers 
viz.,  38  degi-ees  F.,  heat  will  at  once  be  radiated  into  the  chambers, 
and  being  absorbed  by  the  air  will  raise  its  temperature.  The 
degree  to  which  the  temperature  will  be  raised  is  difficult  to  deter- 
mine as  the  absorption  of  heat  will  depend  veiy  largely  on  the 
rapidity  and  depth  of  the  inspiratorj'  movement  and  hence  the 
duration  of  the  stay  of  the  air  in  the  chambers. 

If  the  external  temperature  should  fall  to  30  degrees  F.,  the 
arterioles  of  the  nasal  mucous  membrane  as  well  as  those  of  the 
general  cutaneous  surface  will  contract  as  a  result  of  the  now 
preponderant  action  of  the  vasoconstrictor  center,  due  to  the 
stimulation  of  the  afferent  nerve  endings  bj'  the  cold  air.  This 
would  of  course  diminish  the  thickness  of  the  blood  stream,  a  con- 
dition which  at  iii'st  glance  would  diminish  heat  radiation.  But  it 
must  not  be  forgotten  that  though  the  thickness  of  the  blood 
stream  is  diminished,  its  speed  is  increased,  so  that  in  a  unit  of 
time  an  equal,  or  perhaps  even  a  greater  volume  may  pour  through 
the  vessels,  carrying  with  it  the  same,  or  perhaps  greater  volume 
of  heat.  Owing  to  the  now  greater  difference  betM-een  the  tem- 
perature of  the  blood  and  that  of  the  inspired  air — viz.  68  degrees 
F., — the  speed  with  which  the  heat  is  radiated  will  be  increased 
and  therefore  the  temperature  of  the  air  will  be  correspondingly 
raised.  When  the  temperature  of  the  air  returns  to  60  degrees 
F.,  the  former  condition  of  the  blood-vessels  will  be  reestablished. 

Should  the  extei-nal  temperature  be  raised  to  90  degrees  F.,  the 
blood-vessels  will  dilate,  the  thickness  of  the  blood  stream  will  be 
increased  and  its  speed  diminished.  This  condition  is  favorable 
to  heat  radiation,  but  owing  to  the  slight  difference  between  the 
temperature  of  the  blood  and  that  of  the  air,  the  speed  witli  wliidi 
heat  is  radiated  is  correspondingly  decreased. 

With  regard  to  the  secretory  mechanism  similar  statements  may 
be  made.  It  is  well  known  that  a  diminished  volume  of  blood  flow- 
ing into  the  capillar.y  vessels  surrounding  glands  decreases  the 
secretion,  while  an  increase  in  the  volume  of  blood  increases  the 
secretion — other  things  being  equal.  These  two  phenomena  are 
always  associated  in  the  production  of  secretions  by  glands  in  gen- 
eral. Air  that  is  warm  ought,  therefore  to  not  only  increase  the 
vascularity  but  also  the  secretion.  Under  these  conditions,  however, 
the  additional  amount  of  moisture  necessary  to  approximately  satu- 
rate the  air  may  render  the  increase  in  secretion  unobservable.  In 
warm  and  moist  air  however  the  secretion-increase,  may  be  quite 
noticeable,  because  the  air,  having  a  high  water  content,  does  not 
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take  up  the  water  in  the  .secretions  and  the  excess  is  drained  out 
of  the  nostrils. 

Air  of  a  low  temperature,  on  the  contrary,  should  theoretically 
diminish  the  secretion  by  reason  of  the  diminished  vascularity  and 
the  local  action  of  the  cold  air  on  the  mucous  membrane.  Never- 
theless, it  is  within  the  range  of  observation  and  experience  that 
the  secretion  on  a  cold  day  is  not  infrequently  very  much  increased. 
As  to  the  manner  in  which  this  is  accomplished  there  is  much  ob- 
scurity. A  possible  explanation  for  the  fact  may  be  found  in  the 
effects  that  follow  the  action  of  currents  of  cold  air  passing  over 
more  or  less  suddenly  exposed  regions  of  the  body.  It  is  a  familiar 
observation  with  many  people  that  the  exposure  of  the  cutaneous 
surface  of  the  head  and  ankles  by  the  removal  of  the  customary 
coverings  is  followed  promptly  by  an  increase  in  the  nasal  secretion 
and  possibly  a  local  increase  in  vascularity.  The  increase  in  secre- 
tion trickling  over  the  surface  of  the  mucous  membrane  stimulates 
the  endings  of  the  trigeminal  nerve,  thus  giving  rise  to  the  sensation 
and  the  reflex  act  of  sneezing.  A  similar  condition  is  established 
by  the  plucking  of  hairs  from  the  inside  of  the  nostril  or  by  the 
inhalation  of  snuff.  It  is  a  possibility,  therefore,  that  though  the 
inhalation  of  cold  air  tends  to  diminish  secretion,  it  at  the  same 
time  tends  to  increase  secretion  reflexly  through  its  action  on  cutan- 
eous nerves.  The  effects  produced  might  be  regarded  as  the  result- 
ant of  the  action  of  two  antagonistic  forces. 

Should  the  vascular  and  secretory  changes  continue,  it  is  possible 
that  under  changed  conditions  of  nutrition  and  lowered  vitality 
the  mucous  membrane  might  become  the  seat  of  bacterial  invasion 
and  activity  with  the  development  of  the  nasal  phenomena  character- 
istic of  acute  rhinitis.  This  is  especially  true  in  those  whose  nerve 
centres  have  been  rendered  unstable  by  dietetic  or  alcoholic  excesses 
or  by  the  increased  production  or  defective  elimination  of  metabolic 
products. 

Direct  or  Cerebral  Excitation  of  the  Central  Mechanism.  That 
psychic  states  of  an  emotional  character  can  influence  the  secretor 
and  vasomotor  centers  in  the  lower  regions  of  the  nerve  system 
has  been  observed  by  everyone  from  personal  experiences  and  abund- 
antly demonstrated  by  experiment  on  mammals  by  Pavlov,  Cannon 
and  others.  It  is  only  necessary  to  recall  the  effects  of  the  psychic 
states  on  the  secretor  and  vasomotor  centers  regulating  the  flow 
of  saliva  and  gastric  juice ;  on  similar  centers  regulating  the  secre- 
tions and  vascular  phenomena  of  the  sexual  organs.  Evidence  has 
been  recorded  that  psychic  states  of  a  sexual  character  have  and  do 
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cause  similar  phenomena  in  the  nasal  mucous  membrane,  viz.,  in- 
creased vascularity,  increased  secretion  and  erection  of  its  tissues. 
It  has  been  reported  by  J.  N.  ilcKenzie  that  a  patient  of  his  always 
had  an  attack  of  acute  rhinitis  after  a  period  of  sexual  excitement. 
These  facts  taken  collectively  show  that  the  physiologic  conditions 
of  the  nasal  chambers  require  for  their  maintenance  a  comi)lex 
nerve  mechanism ;  a  mechanism  which,  however,  may  be  easily  im- 
paired and  rendei-ed  unstable  by  internal  causes,  whereupon  it  acts 
in  an  abnormal  manner  and  thus  lays  the  foundation  for  the  develo])- 
ment  of  pathologic  states  of  longer  or  shorter  duration. 


SOME  OBSERVATIONS  ON  THE  TREATMENT  OF  HAY 
FEVER.  WITH  A  REPORT  OF  TWENTY-POUR  CASES 
TREATED  WITH  POLLEN  SOLUTIONS  AND  TWENTY- 
TWO  CASES  TREATED  BY  THE  ADMINISTRATION  OF 
CALCIUM  CHLORID.* 

By  HAROLD  WILSON,  M.  U.,  Detroit,  Mich. 

There  is  a  certain  group  of  clinical  symptoms  to  which  a  great 
variety  of  names  has  been  given ;  names  derived  usually,  from  the 
real  or  apparent  cause  upon  which  the  symptoms  depend.  Hay- 
fever,  rose-fever,  linden-fever,  lacquer  sickness,  serum  sickness, 
vasomotor  rhinitis,  egg  sensitization  and  so  on,  through  a  long 
list,  are  examples  of  this  diversified  nomenclature. 

These  symptoms  in  general  are : 

A.  Characteristic.  (Symptoms  of  one  or  more  groups  always 
present).  1.  Itching,  redness  and  edematous  swelling  of  the  skin 
or  mucous  membranes,  e.g.  of  the  body,  mouth,  throat,  nose,  eyes, 
etc.  (This  includes  miscellaneous  skin  symptoms,  such  as  urti- 
caria, eczema,  herpes).  2.  Sneezing,  laerimation,  rhinorrhea. 
3.     Asthma   (bronchial  type),  cough,  glottic  stenosis. 

B.  Miscellaneous.  (Symptoms  of  one  or  more  groups  often 
present).  1.  (General),  Fever,  malaise,  chills,  asthenia.  2.  (Spe- 
cial), Vomiting,  diarrhea,  cardiac  and  respiratoiy  disturbances. 
swelling  of  lymph  nodes. 

The  number  of  substances  alread.v  known  to  be  capable  of  giving 
rise  to  this  characteristic  symptom-complex  is  very  large.  In  the 
tables  of  Liibbert-Dunbar  are  given  the  names  of  more  than  flft.v 
plants  to  the  pollen  of  which  some  of  their  ha.v-fever  subjects  were 
sensitive.  This  list  is  now  uudoubtedlj'  greatly  enlarged  by  subse- 
quent observations.  To  this  we  may  add  fruits,  such  as  straw- 
berries, raspberries,  pears,  bananas,  melons,  etc. ;  vegetables,  such 
as  tomatoes,  celery,  spinach  and  other  greens;  fish;  crustacea 
(.lobsters,  erabs)  ;  mussels  (oysters)  ;  various  worms,  such  as 
bothriocephalus.  taenia,  the  common  earth  worm;  insects,  such  as 
ephemeris;  toads  and  frogs;  eggs.  milk,  various  meats,  etc. 

Now  all  these  substances  contain  special  protein  bodies,  and  it 
has  been  shown  with  pollens,  at  least,  that  this  protein  is  the  active 
agent  in  causing  the  s.vmptoms  in  question.    A  theory  based  on  the 
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presence  of  a  hypothetical  and  specific  proteolytic  ferment  iu  the 
sensitized  body,  has  been  proposed  to  explain  the  phenomena  ol)- 
served. 

However,  it  is  also  a  well-established  fact  that  this  same  symp- 
tom-complex may  be  caused  by  a  large  mxmber  of  substances  which 
contain  no  protein  whatever.  Some  of  these  substances  are  quinin, 
mercury,  iodin,  tannin,  choral  hydrate,  sulphonal,  ipecac,  antipy- 
riu.  phenetidin.  salol  and  other  salicylates. 

This  fact  cannot  well  be  explained  by  the  hypothesis  relatijig  to 
protein  sensitization,  but  there  would  seem  to  be  no  logical  reason 
why  the  vasomotor  mechanism  concerned  in  the  production  of  the 
sensitization  syndrome  may  not  be  set  in  operation  in  more  than 
one  manner,  and  when  we  are  able  to  analyze  the  matter  more 
fully,  we  may  find  some  simple  or  more  fundamental  facts  of 
physiological  chemistry  at  the  bottom  of  the  whole  series  of  phe- 
nomena. 

The  study  of  sensitization  is  the  study  of  individuals,  rather 
than  averages.  There  is  something  in  the  sensitized  individual 
which  has  made  his  sensitization  possible.  For  convenience,  we  call 
this  a  "disposition,"  or  '"tendency."  Its  obverse  is  "resistance" 
or  "immunit.v"  and  we  know  this  also  as  individual,  specific  and 
racial.  At  the  present  time,  we  are  in  no  clear  way  to  formulate 
any  entirely  satisfactory  theory  of  sensitization.  On  the  one  hand, 
it  appears  to  be  closely  related  to  what  we  know  as  anaphylaxis 
although  possessing  what  seem  radical  and  essential  differences: 
on  the  other  hand,  it  touches,  perhaps,  alterations  in  the  relations 
of  the  endocrine  glands;  in  anj-  ease,  it  is  probably  a  matter  of 
body  chemistry,  and  I  believe  that  its  explanation  will  eventually 
come  less  from  clinical  observation  than  from  laboratory  research. 

It  is  the  purpose  of  this  communication  to  bring  together  a  few 
observations  relating  to  the  treatment  of  that  form  of  sensitization 
known  as  "hay-fever'  and  to  report  one  series  of  cases  treated  by 
the  injections  of  pollen  solutions  and  another  series  treated  by 
means  of  the  administration  of  calcium  chlorid. 

Treatment  of  haij-fever  by  specific  protein  de-sensitization.  Ex- 
cept for  desultory  references,  no  report  of  this  method  of  treat- 
ment appears  in  medical  literature  until  the  publication  of  the 
work  of  Noon  and  Fi'eeman.^  -  ^  Following  the  stimulus  of  this 
work,  numerous  other  observers*'"  made  trial  of  pollen  solu- 
tions, and  at  present  the  method  is  being  exploited  by  several 
manufacturers  as  a  commercial  enterprise. 


.-jgo  H.   WILSOX. 

TECHNIQUE. 

Gathering  tin  pollen.  To  gather  a  large  amount  of  pollen  is  a 
laborious  undertaking.  I  know  of  no  better  method  than  to  place 
under  the  flowering  plants,  with  their  stems  in  water,  glazed  or 
other  smooth  paper,  so  as  to  catch  the  dropped  pollen,  which  is 
very  light,  easily  floating  off  into  the  air.  The  pollen  which  has 
fallen  on  the  paper  may  be  swept  up  with  a  camel's  hair  brush. 
By  sifting  the  collected  material  through  ao  extremely  fine  cloth 
sieve,  it  may  be  rid  largely  of  insects  and  other  extraneous  matter. 
If  thoroughly  dried  either  in  the  air.  or  better,  in  a  desiccator  the 
pollen  may  be  placed  in  a  clean,  dry  bottle  and  will  kee))  well  at 
least  for  one  year. 

Preparing  the  pollen  solutions.  In  preparing  the  pollen  solution 
it  is  essential  to  select  a  method  by  which  the  active  protein  com- 
ponent may  be  extracted  from  the  pollen  as  completely  as  possible, 
without  loss  of  its  active  properties.  It  has  been  found  by  Kani- 
man'-  that  the  active  constituent  of  rye  (and  presumably  of  other 
pollen)  is  an  albumin.  It  is  therefore  soluble  in  M'ater.  and  under 
ordinary  conditions  in  NaCl  solutions. 

Various  methods  have  been  proposed.  Dunbar  used  alternate 
freezing  and  thawing.  Clowes  (1.  c.)  treated  the  dried  pollen  with 
acetone,  and  after  evaporating  to  dryness,  incubated  with  a  NaCl 
solution.  Kcpssler  (I.e.)  adopted  the  following  method:  One  centi- 
gramme of  pollen  is  broken  up  as  finely  as  possible  in  an  agate 
mortar,  and  gradually  10  e.c.  of  an  8.5  per  cent,  solution  of  NaCl 
is  added  drop  by  drop.  This  is  then  shaken  for  two  hours  and 
incubated  at  37°  for  sixteen  hours,  eentrifugalized.  and  the  super- 
natant fluid  removed  with  a  pipette.  Cooke's  method  (\.c.)  is  as 
follows :  Dried  pollen,  or  the  poUiniferous  portion  of  the  flower 
is  ground  in  a  mortar  with  sand,  using  a  u/200  NaOH  and  0.9  per 
cent.  NaCl  solution.  It  is  then  shaken  for  twenty-four  hours,  filter- 
ed first  through  sand  and  then  through  a  sterile  Berkefeld  filter. 
The  nitrogen  content  of  the  solution  is  then  determined  by  the 
Kjeldahl  method.  The  nitrogen  content  is  the  determining  factor 
for  the  solution,  doses  being  expressed  in  fractions  of  a  milli- 
gramme of  nitrogen. 

In  order  to  compare  some  of  these  methods,  the  writer  nia<le 
the  following  experiments : 

*    Small  quantities   of  mixed  ragweed  and   goldenrod  pollen    were  treated   a.s 
follows : 

A.     1.     Mixed  with  5-10  c.e.  of  0.5  per  eent.  saline  solution. 

2.     Moistened  with  a  small  amount  of  water  and  triturated  in  a  jion'o 
lain  mortar  for  fifteen  minutes. 
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3.  Treated  nith  acetone,  evaporated  to  dryness  and  51 0  c.e.  of  saline 
added. 

All  three  samples  were  then  incubated  at  37"  for  24-36  hours  and  examined 
under  the  microscope.  The  pollen  grains  in  samples  1  and  3  appeared  un- 
changed.    Those  in  sample  number  2  were  largely  broken  up  and  disintegrated. 

B.  1.  0.3290  gm.  water-free  pollen  were  treated  with  1  c.c.  acetone,  evap- 
orated to  dryness,  30  c.c.  saline  solution  added  and  incubated  24  hours. 

2.  0.1814  gm.  water-free  pollen  were  ground  dry  in  a  Wedgewood  mortar 
for  one  and  one-half  hours,  30  c.c.  saline  added  and  incubated  24  hours. 

3.  0.330  gm.  water-free  pollen,  30  c.c.  saline  added  and  incubated  24 
hours. 

4.  0.476  gm.  water-free  pollen,  1  c.c.  saline  added  and  the  whole  frozen 
and  thawed  four  times,  then  29  c.c.  saline  added  and  incubated  24  hours. 

These  several  solutions  were  then  filtered  thi'ough  tared  filters,  washed  thor- 
oughly and  the  residues  dried  to  constant  weight.  The  results  of  these  various 
methods  were  as  follows: 

Sample  number  1  lost  21.2  per  cent,  in  weight. 

Sample  number  2  lost  33.9  per  cent,  in  weight. 

Sample  number  3  lost  24.9  per  cent,  in  weight. 

Sample  number  4  lost  25.6  per  cent,  in  weight. 

As  far  as  this  single  experiment  goes,  it  appears  that  wlien  the 
pollen  grains  are  broken  by  trituration,  a  larger  amount  of  soluble 
matter  may  be  extracted  by  24  hours'  incubation  than  by  any  of 
the  other  methods  tried.  Moist  trituration  seems  to  be  more 
effective  than  dry,  and  should  be  aided  by  the  addition  of  sand  or 
powdered  glass.  The  amount  of  trituration  necessary  may  be 
determined  by  the  examination  of  a  small  portion  of  the  ground 
material  under  the  microscope. 

Having  ground  a  weighed  portion  of  the  dried  pollen  in  an  agate 
mortar  with  a  small  amount  of  water  or  saline  solution,  more  salt 
solution  is  added  and  the  whole  incubated  for  24  liours.  At  the  end 
of  this  time,  the  mixture  is  centrifugalized  at  high  speed  and  the 
clear  super-natant  fluid  used  as  a  basis  for  subsequent  dilutions. 
If  0.025  gm.  of  dried  pollen  are  taken  and  the  final  solution  made 
up  to  25  c.c.  each  cubic  centimeter  will  contain  the  soluble  matter 
in  0.001  gm.  of  dried  pollen.  From  this,  weaker  solutions  may  be 
made  by  dilution  as  required.  If  the  method  of  Cooke  be  employ- 
ed, it  is  quite  unimportant  how  complete  the  extraction  has  been 
made,  or  whether  a  fraction  of  the  protein  ha.s  been  retained  by 
the  Berkefeld  filter,  or  lost  in  any  step  of  the  process,  since  it  is 
only  in  the  final  solution  that  the  determination  of  the  contained 
nitrogen  is  made,  and  upon  this  finding  the  final  dilutions  are 
made.  The  method,  however,  requires  more  ehemieal  training  than 
most  ph.vsieians  possess. 

Strength  of  solutions.  Noon  (1.  c)  established  the  value  of  a  unit 
of  pollen  solution  as  "the  quantitv  of  pollen  toxin  that  can  be  ex- 
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traett'd  from  the  oue-thoiisaudth  part  of  a  milligramme  of  Phleum 
pollen."  Clowes  considered  a  unit  as  0.0000,000.05  gm.  of  pollen. 
Kn-ssler  says  "we  understand  as  the  unit  of  pollen  toxin  the 
1-1 00th  part  of  a  millionth  of  a  gramme  of  pollen  proteid" 
although  he  writes  it  equal  to  0.000,001  gm. 

In  general,  it  has  been  agreed  that  the  unit  devised  by  Noon  shall 
be  adopted ;  that  the  term  "pollen  unit"  means  the  soluble  protein 
contained  in  0.000.001  gm.  of  dried  pollen,  and  this  is  the  value 
understood  wherever  the  term  is  hereafter  employed  in  this  paper. 
It  is  convenient  quantity,  and  one  into  which  the  nitrogen  value, 
if  determined,  may  be  easily  translated. 

Size  of  dose.  No  very  definite  uniformity  exists  as  to  the  dosage 
of  pollen  solutions.  Noon  and  Freeman  advised  giving  for  the  first 
dose  i,{)  c.c.  of  the  minimum  dilution  necessary  to  elicit  the  ophthal- 
mic reaction ;  for  the  second  and  third  doses,  50  per  cent,  more  than 
the  first,  and  for  the  other  doses.  100  per  cent,  more  than  the  first, 
Clowes  gave  0.000,008  gm.  for  the  first  dose,  and  increased  the  dose 
by  50  per  cent,  until  a  maximum  of  0.000,025  gm.  was  reached. 
Lowdermilk  gave  0.000,025  gm.  for  the  first  dose  and  increased  it 
to  0.001  gm.  Ulrich  gave  from  0.000,000,005  gm.  to  0.000.001  gm. 
Koessler  gave  for  the  first  dose,  one-half  the  quantity  necessary  to 
produce  the  ophthalmic  reaction,  and  gradually  increased  the 
dose. 

The  attempt  to  determine  the  initial  (hise  l)y  means  of  the  oph- 
thalmic reaction  is.  in  the  experience  of  most  observers,  highly 
unsatisfactory,  since,  in  the  first  place,  to  determine  the  minimum 
quantity  necessary  to  produce  the  reaction  is  both  laborious  and 
uncertain,  and  further,  granting  that  it  could  be  determined  with 
a  limiting  error  of  say,  .000,005  gra.  of  pollen  solution,  it  would 
even  then  be  quite  unnecessary,  as  it  can  be  shown  clinically  that 
arbitrarily  to  begin  with  one  or  two  units  is  entirely  safe,  ami 
vastly  easier.  As  to  the  size  of  subsequent  doses,  this  is  to  be  de- 
termined by  experience  and  by  the  facts  observed  in  the  individual 
patient  under  treatment.  The  sequence  of  doses  used  by  the 
writer  will  be  found  in  the  case-reports  given  later. 

Neither  has  the  maximum  dose  to  be  given  been  definitely  fixed. 
Several  authors  have  selected  1000  units  as  the  maximum.  Others- 
are  much  below  this  quantity.  At  present,  it  seems  as  if  any 
definite  amount  must  be  a  purely  arbitrary  selection.  I  am  con- 
vinced that  in  many,  if  not  in  all  cases  considerably  more  thai; 
1000  units  may  be  safely  given  after  a  sufficiently  extended  ]ii-i-- 
liminarv  de-sensitizatiou. 
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Frequency  of  dose.  Injections  of  pollen  .solution  are  given  vari- 
ously at  intervals  of  from  one  to  ten  clays.  Xo  fixed  rule  has  beer 
established.  It  is  considered  unwise  to  give  an  injection  durin?^ 
the  continuance  of  what  are  called  negative  reactive  symptoms 
due  to  a  previous  injection.  Ordinarily,  intervals  of  3 — 5  days 
may  be  employed  safely,  and  are  in  most  common  use. 

THE  TREATMENT  OP  HAT -FEVER  BY   MEANS  OP   CALCIUM   CHIX)RID. 

The  initial  inspiration  to  the  use  of  calcium  salts  in  the  treat- 
ment of  hay-fever  seems  to  have  been  given  by  Wright^^  who 
noted  their  value  in  relieving  the  urticaria  due  to  the  eatin?^  of 
fruit,  and  that  arising  from  the  use  of  diphtheria  antitoxi:'. 
Chiari  and  H.  Jauusclike'*  noted  the  fact  that  in  hay-fever  and 
other  rhinitides  with  abundant  nasal  secretion,  calcium  lactate  % 
gm.  pro  die  relieved  the  symptoms.  R.  Hoffmann'^  reported  on  the 
use  of  calcium  salts  in  hay-fever  and  bronchial  asthma  having  h.id 
favorable  results,  Kayser"*  treated  in  1912.  one  light  case  of  hay 
asthma,  and  thirteen  cases  of  typical  bronchial  asthma  with  cal- 
cium ehlorid  with  good  results,  giving  a  5  per  cent,  solution. 
Emmerich  and  Loew''  reported  five  eases  of  liay-fever.  All  had 
taken  CaClj  about  1.0  gm.  t.i.d.  for  a  long  period  of  time,  and  dil 
experienced  almost  complete  relief  from  hay-fever  symptoms.  In 
a  second  communication,  these  authors^*  state  that  the  five  pa- 
tients cured  by  the  use  of  calcium  ehlorid  in  1913  had  no  return  of 
the  disease  in  1914,  having  taken  the  drug  more  or  less  continn 
ously  in  the  interval.  They  report  eight  new  cases  similarly 
treated,  and  all  were  either  entirely  relieved,  or  had  only  the 
most  trifling  symptoms. 

Dosage.  The  preparation  and  dosage  are  very  simple.  Calcium 
ehlorid  crystals.  100.  Distilled  water,  enough  to  make  500.  S. 
Take  one  teaspoonful  in  sufficient  water,  with  or  after  each  meal. 

Patients  have  generally  little  or  no  difficulty  in  taking  the  drug 
as  prescribed.  There  would  seem  to  be  no  reason  why  it  could 
not  be  made  more  palatable  if  desired.  One  of  my  patients  com- 
plained of  gastric  distress  and  was  obliged  to  reduce  the  size  of 
the  dose.  Another  complained  of  increased  freqiiency  of  urina- 
tion, and  several  of  slight  constipation.  Patients  having  impaired 
kidney  function  might  have  to  be  watched,  but  in  general  there 
are  no  contraindications  to  its  use. 

Moele  of  action.  That  salts  of  calcium  play  an  important  part  in 
body  metabolism  has  long  been  known,  although  their  exact  func- 
tions are  not  altogether  well  determined.  Emmerich  and  Loew 
claim  that  they  (1)  increase  bodily  energy,  capacity  and  resist- 
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ance;  (2)  relieve  insomnia;  (3)  increase  resistance  against  infec- 
tion; (4)  relieve  tendency  to  nasal  catarrh,  laryngitis,  broucliitis, 
etc.;  (5)  inhibit  autointoxication.  These  claims  do  not  appear  to 
be  justified  by  what  is  known  of  the  physiological  action  of  the 
drug,  and  must  be  considered  to  rest  upon  hardly  more  than  an 
empirical  opinion. 

Lime  salts  have  an  important,  if  not  essential,  part  in  the  activa- 
tion of  certain  body  ferments  or  pro-ferments,  such  as  rennin, 
thrombin  and  trypsinogen.  They  are  found  also  in  the  white  blood 
corpuscles.  There  is  a  certain  relationship  between  the  para- 
thyroids and  the  lime  salts  of  the  body.  Hypo-parathyroidism  is 
associated  with  lime  deficiency,  and  tetany  resulting  from  parathy- 
roidectomy may  be  relieved  by  the  administration  of  lime  salts. 
This  result,  however,  may  also  follow  the  administration  of  salts 
of  the  other  alkaline  earths,  such  as  magnesium.  It  has  been  ob- 
served, both  clinically  and  experimentally,  that  lime  salts  have  a 
marked  effect  in  lowering  the  irritability  of  the  nervous  system. 
(Sabbatini). 

Prom  such  a  survey  as  we  can  make  of  the  relation  of  calcium 
salts  to  bodily  processes,  their  influence  upon  hay-fever  appears  to 
admit  of  no  very  certain  explanation  based  upon  what  is  known  as 
to  the  essential  nature  of  the  disease.  Since,  however,  the  clinical 
symptoms  of  this  disease  are  dependent  upon  the  mechanism  of  the 
vasomotor  system  for  their  expression,  and  are  due  to  an  irrita- 
tion of  this  system,  it  would  seem  probable  that  if  calcium  salts 
lower  the  irritability  of  nervous  tissue,  the  benefits  secured  by 
their  administration  are  due  to  this  propertj',  rather  than  to  a 
more  hypothetical  influence  upon  the  enzymotic  activitj'  of  the 
body  cells.  At  present,  the  role  of  specific  proteolytic  or  other 
ferments  in  the  production  of  hay-fever  is  largely  hypothetical, 
however  attractive  the  hypothesis,  and  to  assume  that  calcium 
salts  are  of  value  in  this  disease  in  consequence  of  their  action  on 
cellular  or  other  body  ferments,  is  only  to  add  one  hypothesis  to 
another. 

During  the  past  two  years  I  have  had  a  number  of  hay-fever  pa- 
tients under  observation  and  treatment,  the  details  of  wliich  are 
liere  given : 

TRE.VTMENT    BY    ME.\NS   OF    POLLEN   SOLUTIONS. 

Cases  in  1914.  Case  1.  C.  B.,  age  22.  Autumnal  hay-fever  many  years 
with  asthma.  Ophthalmic  reaction  to  mixed  ragweed  and  goldenrod  pollen, 
markedly  positive.     Hypodermic  injections  of  mixed  pollen  solution  beginning 
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July  25,  as  follows:  3,  8,  25,  70,  100,  200,  300,  300  units,  two  to  five  day 
intervals.  Patient  left  the  city  for  the  East  about  September  1,  and  reported 
later  by  letter  saying  that  he  had  had  very  little  hay-fever  at  any  time  during 
the  entire  season. 

Case  S.  D.  K.  B.,  age  30.  (see  also  1915,  case  31).  Autumnal  hay-fever 
nine  years,  no  family  history;  some  asthma.  Ophthalmic  reaction  marked 
to  mixed  ragweed  and  goldenrod  pollen.  Treatment  begun  with  mixed 
pollen  solution  beginning  with  three  units  July  28,  and  continued  every  two 
to  four  days  until  September  18,  as  follows:  3,  5,  15,  50,  100,  90,  150,  250,  200 
(this  dose  was  given  August  19,  and  was  made  from  freshly  gathered  ragweed 
pollen.  It  was  followed  by  a  marked  reaction.  There  was  much  edema  of  the 
face  and  eyelids  and  some  asthma,  coming  on  within  an  hour  after  the  injection 
and  lasting  twenty-four  hours).  200,  275,  350,  400,  500,  500,  (ophthalmic 
reaction  still  marked),  800,  800,  1000,  1000  units.  Beginning  August  17  the 
patient  had  slight  hay-fever  symptoms,  gradually  increasing  in  severity,  but  on 
the  whole,  experienced  enough  relief  to  be  classed  as  ' '  moderate  improvement. ' ' 

Case  3.  C.  S.,  age  14.  Autumnal  hay-fever  seven  years,  very  light  for  two 
years  past.  No  family  history.  Ophthalmic  reaction  to  mixed  goldenrod  and 
ragweed  pollen  positive.  Treatment  begun  August  3  with  three  units  and 
continued  every  three  to  five  days  as  follows:  8,  20,  60,  80,  200  units.  At  this 
time  (August  17)  the  patient  was  having  hay-fever  symptoms  rather  worse 
than  usual  and  discontinued  treatment. 

Case  4.  Miss  C.  (See  also  1915,  case  20).  Autumnal  hay-fever  fifteen 
years.  Asthma  until  five  years  ago,  none  since.  Had  a  light  attack  of  hay- 
fever  last  summer  lasting  about  four  weeks.  Ophthalmic  reaction  to  mixed 
ragweed  and  goldenrod  pollen  positive.  Treatment  begun  with  mixed  pollen 
solution  July  28.  Ragweed  alone  was  used  in  this  and  the  other  cases  treated 
during  1914,  after  August  19.  Injections  every  2 — 5  days  as  follows:  3,  6,  8, 
25,  50,  100,  90,  150,  200,  200  (fresh  ragweed  pollen  solution,  followed  by 
marked  reaction  coming  on  within  15  minutes  after  the  injection.  Ears  felt 
hot  and  full;  very  ill  as  if  she  would  die;  eyelids  very  edematous;  itching  of 
palms  and  of  skin  generally;  asthmatic  attack;  erythema  on  various  parts  of 
the  body,  particularly  about  the  site  of  the  injection),  100,  200,  300,  400,  500, 
500,  800,  800,  800  units.  The  patient  reported  herself  as  having  had  almost 
no  hay-fever  after  September  14,  and  as  having  been  in  general,  20  per  cent, 
hetter  than  usual. 

Ca.se  5.  H.  I.  A.,  age  27.  (See  1915,  case  15).  Autumnal  hay-fever  since 
infancy,  with  asthma,  great-grandfather  was  a  "sneezer."  Mother  and  one 
brother  have  hay-fever.  Ophthalmic  reaction  to  ragweed  pollen,  positive. 
Treatment  bgun  July  28,  injections  at  2 — 3  day  intervals.  3,  .5,  20,  80,  125, 
100,  150,  250,  200  (fresh  pollen  solution,  followed  by  urticarial  swelling  of  the 
arm,  asthmatic  attack  and  hay  fever  symptoms),  100,  200,  200,  300  units. 
Patient  left  for  Muskoka  August  28,  having  had  less  hay-fever  than  usual  up 
to  that  time. 

Case  6.  E.  P.,  age  15.  Autumnal  hay-fever  several  years,  not  much  asthma. 
Ophthalmic  reaction  ragweed,  positive.  Injections  at  2 — 5  day  intervals  as 
follows:  2,  6,  20,  55,  100,  90,  150,  200,  200,  2.50,  300,  400,  500,  500,  800,  800 
units.  No  reactions  of  moment.  Hay-fever  symptoms  from  August  17  were 
more  moderate  than  usual. 

Case  7.  Dr.  H.,  autumnal  hay-fever  with  occasional  slight  asthma  for  15 
to  20  years.     Ophthalmic  reaction  ragweed  positive.     Treatment  begun  August 
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3  and  continued  every  2  to  5  days  as  follows :  3,  8,  65,  60,  150,  100,  200,  300, 
400,  500,  500,  500  units.  Patient  left  city  September  4,  reporting  hay-fever 
symptoms  to  have  been  more  moderate  than  usual. 

Case  8.  Dr.  S.,  age  30.  Autumnal  hay-fever  15  to  20  years.  Some  asthma 
in  1909  and  1910.  Had  submucous  resection,  nasal  septum  operation  April, 
1912.  Father  has  hay-fever,  but  for  past  few  years  only.  Xo  other  sensi- 
tisation  known.  Ophthalmic  reaction  ragweed,  markedly  positive.  Treatment 
August  5  to  September  4,  as  follows:  5,  14,  16,  30,  50,  100,  150,  200,  300,  300, 
500,  650,  1000,  1000  units.  September  4,  ophthalmic  reaction  ragAveed  solution 
1:100,  positive.  Patient  had  very  moderate  symptoms  until  first  week  in  Sep- 
tember, after  which  time,  practically  no  symptoms  at  all.  He  said  he  ' '  won- 
dered almost,  if  there  were  any  such  disease  as  hay-fever. ' ' 

Case  9.  J.  A.  S.,  age  37.  Autumnal  hay-fever  four  years,  becoming  more 
acute  each  season.  2so  family  history.  Xo  asthma.  Ophthalmic  reaction  rag- 
weed, positive.  Treatment  August  14  to  September  4  as  follows:  25,  S3,  100 
(arm  swollen  about  site  of  injection),  100,  200,  200,  300,  500  units.  Asthmatic 
symptoms  developed  September  1  and  became  very  troublesome.  Hay-fever 
marked  and  distressing.     In  general,   no  improvement  of  symptoms. 

Case  10.  D.  T.  (See  1915,  case  37).  Age  27.  Hay-fever  several  years. 
Xo  asthma.  Xo  family  history.  Ophthalmic  reaction  ragweed,  positive. 
Treatment  August  27  to  September  16  as  follows:  20,  50,  100,  100,  200,  400 
units.     Patient  reported  in  general,  moderate  improvement. 

Case  11.  D.  P.  E.,  age  41.  (See  1915,  case  17).  Autumnal  hay-fever  many 
years.  Xo  family  history.  Ophthalmic  reaction  ragweed,  positive.  Treatment 
September  3-30,  as  follows:  25,  50,  100,  200,  300,  400  units  In  general,  symp- 
toms slightly  less  marked  than  usual. 

Five  other  patients  were  under  treatment  and  either  failed  to  report  or  left 
the  city.     For  these,  no  report  can  be  made. 

Cases  in  191.T.  Case  12.  Mrs.  E.  S.,  age  3.1.  Autumnal  hay-fever  nine 
years.  Is  dust-sensitive  (road  dust,  house  dust,  etc.).  Some  flowers  aggravate 
symptoms  (carnations).  Has  severe  hay-fever,  with  some  asthma.  Xo  family 
history.  Ophthalmic  and  cutaneous  reactions  to  ragweed,  positive.  Cutaneous 
reaction,  September  3,  to  pear,  tomato,  plum,  celery,  banana,  all  negative. 
Treatment,  June  8  to  August  25,  3  to  4  day  intervals,  as  follows:  1,  2,  5,  (arm 
sore  and  painful  for  24  hours),  9,  20,  50  (erythema  about  site  of  injection), 
80,  150,  300  (July  16,  hay-fever  symptoms  for  an  hour  or  two,  three  days  after 
injection),  450  (redness  and  swelling  of  arm  after  injection,  also  some  hay- 
fever  symptoms),  750,  850,  1000,  1000,  1000,  1000,  1000  units.  August  17, 
sharp  hay-fever  symptoms,  no  relation  to  injection.  Patient  placed  on  CaCl,, 
1.0  gm.  t.i.d.  Hay-fever  symptoms  at  intervals  during  the  season,  but  on  the 
whole,  rather  less  severe  than  usual. 

Case  14.  W.  S.,  age  33.  Autumnal  hay-fever  10  to  12  years.  No  asthma. 
Three  brothers  and  one  sister  have  hay-fever,  and  one  brother  died  (anaphy- 
laxis), after  an  injection  of  diphtheria  anti-toxin.  Ophthalmic  and  cutaneous 
reactions  to  ragweed,  very  positive.  Cutaneous  reaction,  August  31  to  pear  +, 
cantelope  -)- ,  plum  — ,  peach  — ,  banana  — ,  apple  — ,  horse  serum  • — .  Treat- 
ment, June  8  to  August  24,  as  follows:  1,  2,  5,  8,  20,  50,  100,  200,  300,  500, 
700,  850,  1000,  1000,  1000,  1000,  1000,  1000  units.  August  24,  hay-fever  symp- 
toms began  developing  as  usual  and  patient  was  given  CaCl.,  1.0  gm.  tj.d. 
September  14,  hay-fever  symptoms  more  or  less  marked.  Reported  later  that 
symptoms  continued  during  the  season,  possibly  a  little  less  than  usual. 
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Case  IS.  H.  I.  A.  (.See  1914,  ease  5).  Treatment  (second  year),  June  9 
to  August  24,  as  follows:  2,  5,  10,  20,  50,  80,  125,  200  (slight  asthmatic  at- 
tack tollowing  injection),  300  (slight  asthma),  450,  600  (marked  asthma  15  to 
30  minutes  after  injection,  lasting  30  minutes),  700,  750,  850,  1000,  1000,  1000, 
1000,  1000  units.  August  24,  left  for  Muskoka,  having  had  no  asthma  (except 
that  due  to  injections),  and  only  the  most  trifling  hay-fever  symptoms.  Re- 
turned about  the  second  week  in  September  and  had  little  or  no  hay-fever 
after  this  time. 

Case  16.  B.  G.  H.,  age  32.  Autumnal  hay-fever  four  years.  One  sister  has 
hay-fever  and  is  horse-sensitiied.  Xo  asthma.  iS'o  other  known  sensitiiation. 
Treatment,  June  10  to  September  4,  as  follows:  2,  5,  12,  30,  80,  300,  500,  700, 
850,  1000,  1000,  1000,  1000,  1000,  1000,  1000  units.       Xo  report. 

Case  47.  D.  P.  R.  (See  1914,  case  11).  Treatment  (second  year),  June  2 
to  September  11.  Cutaneous  reaction,  September  4,  ragweed  +,  plum  — , 
apple  — ,  pear  — ,  celery  — ,  strawberry  +  -+-.  Injections,  2,  5,  9,  25,  50,  100, 
200,  300  (some  hay-fever  symptoms  followed  this  injection),  600,  800,  1000, 
1000,  1000,  1000,  1000  units.  Patient  out  of  the  city  in  inunune  district 
August  14  to  September  2.  Xo  hay-fever  until  his  return,  then  symptoms 
developed  with  moderate  severity,  possibly,  however,  less  than  usual. 

Case  18.  Dr.  A.  A.  G.,  age  45.  Autumnal  hay-fever  8  to  9  years.  No 
asthma,  but  other  symptoms  severe.  No  family  history.  Xo  other  known  sen- 
sitization. Ophthalmic  reaction  ragweed,  very  marked.  Cutaneous  reaction, 
August  31,  ragweed  +,  pear  — ,  plum  — ,  banana  — ,  cantelope  — ,  peach  — , 
apple,  very  faintly.  Treatment,  June  14  to  September  11,  as  follows:  2,  5,  10, 
25,  60,  125,  300,  500  (some  local  reaction),  700,  850,  1000,  1000,  1000,  1000 
1000  units.  Prom  about  August  24  throughout  the  season,  had  more  or  less 
severe  hay-fever  symptoms,  particularly  after  driving  into  the  country,  which 
he  was  obliged  to  do  several  times.  On  the  whole,  however,  he  thinks  the 
symptoms  were  less  severe  than  usual. 

Case  19.  H.  R.  B.,  age  26.  Autumnal  hay-fever  since  four  years  old.  Xo 
family  history.  Knows  of  no  other  sensitization.  Ophthalmic  reaction  rag- 
weed, positive.  Treatment  by  pollen  injections,  July  3  to  August  28,  then 
CaCL,  1.0  gm.  t.i.d.  Pollen  injections  as  follows:  2,  10,  40,  100,  200  (local 
reaction),  300,  600,  800,  1000,  1000,  1000,  1000,  1000  units.  Hay-fever  symp- 
toms began  August  17,  and  continued  with  moderate  severity  during  the  season. 
August  26,  cutaneous  reaction,  plum  +,  cantelope  +,  celery  -f-,  ragweed  +, 
strawberry   +,    (patient  eats  strawberries  without  trouble). 

Case  20.  Miss  C.  (See  1914,  ease  4).  Treatment  (second  .rear),  July  6 
to  September  6,  as  follows:  8,  15,  40,  100,  200,  400,  600,  800,  1000, 
1000,  1000,  1000,  1000,  1000  imits.  Cutaneous  reaction  to  tomato  pollen,  weakly 
positive.  Patient  was  practically  absolutely  free  from  all  hay-fever  symptoms 
during  the  entire  season. 

Case  21.  Mrs.  C.  B.,  age  37.  Autumnal  hay-fever  since  childhood.  Slight 
asthma  during  the  past  two  years.  Cutaneous  reaction  ragweed  +,  pear  +, 
plum  +,  tomato  +,  celery  — ,  banana  — .  Treatment,  July  17  to  September 
13,  as  follows:  6,  20,  30,  75  (slight  local  reaction),  150,  300,  600,  900,  1000, 
1000,  1000,  1000,  1000,  1000,  1000,  1000  units.  Slight  hay-fever  symptoms 
August  24  and  throughout  the  season.     Marked  improvement.     Less  cough. 
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TKEATMEiNT   WITH  CALCIUM   CHLOBID. 

The  following  eases  were  treated  exclusive!}'  with  calcium  clilorid,  excej)! 
that  to  a  few  patients  who  were  having  considerable  ocular  discomfort,  a  solu- 
tion of  epinephrin  1-1U,UG0,  was  given  for  the  transient  relief  which  it 
afforded. 

Case  23.  Mrs.  E.  W.,  age  62.  Autumnal  hay-fever  since  seven  yeai-s  old. 
Attacks  much  less  severe  of  late  years  than  formerly,  and  apparently  growing 
less  each  year.  Almost  no  asthma.  Of  four  children,  the  eldest  son  has  hay- 
fever  and  asthma.  A  sister  has  vernal  hay-fever.  Cutaneous  reaction  ragweed, 
positive.  Treatment,  June  11  to  September  18,  CaCL,  1.0  gm.  t.i.d.  September 
11;  during  past  four  days  some  itching  of  nose,  with  eoryza.  Later,  patient 
reports  having  had  very  little  hay-fever,  but  thinks  it  has  been  about  as  usual. 

Vase  24..  Miss  M.  T.,  age  21.  Hay-fever  since  childhood,  beginning  in  May 
and  lasting  until  cold  weather.  Sensiti\e  to  flowers  of  all  kinds,  to  dust,  wind 
and  smoke.  Cannot  sweep  floors  without  marked  discomfort.  No  asthma. 
Eye  and  nasal  symptoms  most  marked.  Has  been  using  eiJinephrin  solutions 
until  they  now  only  aggravate  the  trouble.  July  2,  lacrimation,  coryia  and 
sneezing  of  moderate  severity,  more  or  less  continuously.  Ophthalmic  and 
cutaneous  reaction  ragweed  (repeated  tests)  negative.  Calcium  chlorid,  1.0  gm. 
t.i.d.  July  9,  eyes  "wonderfully  better."  Somewhat  less  sneezing  and  coryza. 
Less  sensitive  to  dust  and  wind.  July  20,  much  less  uncomfortable  than  usual. 
On  the  whole,  there  is  a  mar-ked  amelioration  of  symptoms.  July  28,  very  great 
relief.  Is  practically  free  from  all  symptoms.  ' '  I  never  was  so  helped  by  any- 
thing before."  August  13,  patient  has  no  hay-fever  symptoms  whatever.  The 
relief  is  absolute.  September  6,  absolute  relief  from  all  hay-fever  symptoms 
continues.  October  27,  has  taken  no  medicine  for  past  six  or  eight  weeks,  and 
has  continued  to  experience  absolute  relief.  Can  sweep  and  dust,  encounter 
smoke  and  wind  without  any  symptoms  of  hay-fever. 

Vase  S4.  A.  C.  M.,  age  40.  Autumnal  hay-fever  many  years.  Two  brothers 
have  hay-fever.  Ophthalmic  reaction  ragweed,  positive.  Cutaneous  reaction 
ragweed  +,  pear  +,  cantelope  +,  plum  — ,  peach  -\-  +,  banana  — ,  apple, 
horse-serum  — ,  strawberry  — .  Treatment,  June  3  to  October  1,  CaCK,  1.0  gm. 
t.i.d.  No  hay-fever  sj-mptoms  of  note  until  about  September  5,  then  rather 
marked  coryza  and  sneezing.  Has  taken  several  long  railway  journeys  with 
only  moderate  discomfort.  During  the  whole  season,  considerably  less  hay-fever 
than  usual. 

Vase  25.  L.  K.  M.,  age  44  (patient  is  brother  of  case  24).  Autumnal  hay- 
fever  nine  years.  Two  brothers  have  hay-fever.  Asthma.  No  other  known 
sensitization.  Ophthalmic  reaction  ragweed,  positive.  Treatment,  June  24  to 
about  September  25,  CaCL,  1.0  gm.  t.i.d.  August  31,  some  asthma  for  past 
few  days.  During  season,  hay-fever  moderate,  possibly  somewhat  less  than 
usual. 

Vase  26.  Miss  M.  E.,  age  2.5.  Autumnal  hay-fever  7  to  8  years.  No  asthma. 
Maternal  aunt  has  had  hay-fever  since  childhood.  Ophthalmic  and  cutaneous 
reaction  ragweed,  positive.  (I  was  unable  to  elicit  a  positive  ophthalmic  re- 
action to  ragweed  in  this  patient  in  1914).  Treatment,  June  11  to  October  1, 
CaCl«,  1.0  gm.  t.i.d.  At  first  the  drug  seemed  to  cause  gastric  distress  so  that 
she  could  not  take  it  regularly.  Smaller  doses  than  1.0  gm.  were  necessary, 
with  intermissions,  for  several  weeks  but  the  full  dose  was  taken  later.  No 
hay-fever  symptoms  were  experienced  until  September  5,  when  there  was  some 
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sneezing  and  slight  itching  in  the  throat.  At  the  close  of  the  season  she  re- 
ported that  she  had  had  little  or  no  hay-fever  during  the  entire  time. 

Case  S7.  W.  E.  McI.,  age  27.  Autumnal  hay-fever  ever  since  be  can  re- 
member. No  family  history.  Asthma  doubtful.  Patient  thinks  he  has  had 
some  idiopathy  against  peaches,  plums  and  watermelons,  the  last  name  always 
making  him  hoarse.  (Unfortunately  it  was  impracticable  to  try  the  cutaneous 
test).  Treatment,  June  30  until  some  time  in  September.  Patient  reports, 
September  25,  "I  was  much  worse  than  usual. ' ' 

Case  28.  J.  A.  K.,  age  43.  Autumnal  hay-fever  for  8  to  9  years.  Slight 
asthma.  No  famUy  history.  Cutaneous  reaction,  ragweed  +,  peach  — ,  plum 
— ,  muskmelon  — ,  watermelon  — .  Treatment,  August  28,  CaCL,  1.0  gm.  t.i.d. 
The  patient  failed  to  take  the  medicine,  and  reported  that  he  had  experienced 
hay-fever  symptoms  of  only  moderate  severity  during  the  season. 

Case  29.  Dr.  W.  A.  K.,  age  40.  Autumnal  hay-fever  15  years.  Slight 
asthma  lately.  July  7,  CaCL,  1.0  gm.  t.i.d.  October  30  the  patient  reported 
that  he  had  experienced  only  the  most  tritling  hay-fever  symptoms  during  the 
season. 

Case  30.  J.  M.  B.,  age  26.  Autumnal  hay-fever  beginning  for  the  first  time 
last  year.  No  family  history.  Last  spring  had  marked  attack  of  erythema 
on  various  parts  of  the  body,  wideh  was  thought  to  have  been  caused  by  eating 
strawberries.  September  7,  cutaneous  reaction,  ragweed  +,  apple  — ,  straw- 
berry (fresh  fruit)  — ,  CaCl.,  1.0  gm.  t.i.d.  During  the  month  of  September 
after  returning  here  from  immune  district,  had  only  moderate  hay-fever 
symptoms. 

Case  31.  D.  K.  B.  (See  1914,  case  2).  August  30,  cutaneous  reaction, 
ragweed  + ,  banana,  peach,  plum,  cantelope,  apple,  pear,  all  faintly  positive. 
July  1,  CaCL,  1.0  gm.  t.i.d.  Slight  hay-fever  symptoms  began  about  August  20, 
and  continued,  though  rather  less  than  usual  during  the  season. 

Case  32.  E.  F.  H.,  age  25.  Autumnal  hay-fever  since  childhood,  usually 
disappearing  about  September  10.  August  26,  cutaneous  reaction  ragweed  +, 
peach  +  + ,  plum  +  + ,  muskmelon  -\ — \- ,  celery  ?,  tomato  + ,  strawberry 
+  .  CaClj,  1.0  gm.  t.i.d.  Reported  that  during  the  season  he  had  been  slightly 
better  than  usual. 

Case  33.  F.  P.,  age  43.  A'ernal  hay-fever  usually  beginning  about  June  1 
and  lasting  until  end  of  July.  June  12,  is  having  about  the  usual  amount  of 
trouble  at  this  time.  Ophthalmic  reaction  ragweed,  negative.  Calcium  chlorid, 
1.0  gm.  t.i.d.,  with  almost  immediate  relief  from  hay- fever  sj-mptoms.  Reports 
August  25,  "I  have  been  practically  free  from  symjjtoms  about  half  the  time ; 
the  rest  of  the  time,  partly  free  and  partly  in  trouble.  About  July  28  took  a 
railway  journey,  traveling  all  day,  weather  dry  and  dusty,  with  no  hay-fever 
symptoms  whatever. ' ' 

Case  34.  B.  D.,  age  26.  Hay-fever  since  childhood,  beginning  in  June  and 
lasting  all  summer,  with  intervals  of  partial  freedom  from  symptoms  from 
middle  of  July  to  middle  of  August.  August  25,  cutaneous  reaction,  ragweed 
+ ,  peach  — ,  plum  — ,  celery  + ,  muskmelon  + ,  watermelon  + ,  tomato  + , 
strawberry  -|-  +.  (The  patient  has  no  knowledge  of  any  ill  effects  from  eating 
celery  or  melons).  Calcium  chlorid,  1.0  gm.  t.i.d.  September  7,  asthmatic 
whee2ing  and  troublesome  cough  about  as  usual.  October  20,  during  the  season 
hay-fever  symptoms  were  much  less  than  usual. 

Case  S5.  Mrs.  F.  D.,  age  35.  Autumnal  hay-fever  eight  years.  Has  asthma 
badly  at  night,  during  the  whole  season.     Sensitive  to  many  flowers,   also  to 
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dust.  Strawberries  tause  pam,  so  that  she  Joes  not  eat  them.  Father  had 
asthma.  Cutaneous  reaction,  ragweed  +,  peach  +,  plum  +,  muskmelon 
+  ,  watermelon  — ,  celery  +•  Calcium  chlorid,  1.0  gm.  t.i.d.  August  27,  some 
asthma  last  night.  Daughter,  J.  B.,  age  4  years,  has  been  having  hay-fever 
symptoms  for  the  past  two  or  three  days,  for  the  first  time  in  her  life 
(Cutaneous  reaction,  ragweed,  positive,  but  not  strongly,  muskmelon  negative). 
September  2.5,  patient  reported  that  she  had  been,  on  the  whole,  rather  better 
than  usual. 

Case  36.  Mrs.  J.  H.,  age  30.  Autumnal  hay-fever  nine  years.  No  asthma. 
A  son,  age  6  years,  has  asthma  of  unknown  origin.  July  28,  cutaneous  and 
ophthalmic  reactions,  ragweed,  very  strongly  positive.  Calcium  chlorid,  1.0  gm., 
t.i.d.  August  3,  has  been  having  giant  urticaria  very  badly  for  past  week  and 
has  stopped  eating  fruit.     Patient  made  no  subsequent  report. 

Case  37.  D.  T.  (See  1914,  case  10),  age  28.  August  12,  CaCl.,  1.0  gm., 
t.i.d.  September  4,  has  been  very  comfortable  as  to  hay-fever  symptoms.  Has 
been  in  the  country,  but  suflfered  very  little.  Cutaneous  reaction,  ragweed  +, 
tomato  — ,  pear  — ,  plum,  faintly  positive,  apple  — ,  banana  — ,  strawberry, 
faintly  positive. 

Case  38.  B.  E.,  age  47.  Hay-fever,  autumnal  type  since  19  years  old.  No 
other  known  sensitization.  Usually  suffers  most  from  August  20  to  second 
week  in  September.  August  6,  ophthalmic  and  cutaneous  reactions,  ragweed  +  • 
Calcium  chlorid,  1.0  gm.,  t.i.d.  August  25,  hay- fever  moderately  for  two  days. 
Cutaneous  reaction,  peach,  faintly  positive,  pear  +,  cantelope  +,  apple  +, 
plum  +j  banana  — .  Patient  discontinued  the  calcium  for  a  week  in  Sep- 
tember, taking  some  proprietary  compound  from  which  she  thought  she  had  some 
relief.  Then  resumed  the  calcium.  On  the  whole,  the  hay-fever  symptoms 
during  the  season  were  of  only  moderate  severity. 

Case  39.  J.  A.  W.,  age  24.  Autumnal  hay-fever  14  years.  No  other  known 
sensitization.  No  family  history.  No  asthma.  August  23,  cutaneous  reaction, 
ragweed,  positive.  Calcium  chlorid,  1.0  gm.,  t.i.d.  September  25,  reports  that 
he  has  had  only  moderate  hay-fever  symptoms  during  the  season.  Has  been 
better  than  usual. 

Case  40.  Mrs.  R.  A.  J.,  age  47.  Autumnal  hay-fever  with  asthma  eight 
years.  About  eight  years  ago,  after  eating  celery,  had  a  marked  swelling  of 
the  mouth  and  face,  with  general  itching  of  the  body.  A  year  afterward,  had 
a  similar  experience.  Since  then,  eating  of  celery  has  always  produced  a 
rather  marked  reaction:  edema,  urticaria  and  itching  of  the  skin.  September  1, 
cutaneous  reaction,  ragweed  +,  banana  — ,  peach  — ,  plum,  faintly  positive, 
celery  -+-,  pear  — ,  tomato  — ,  apple  — ,  cantelope  — .  (All  reactions  more 
marked  after  an  interval  of  an  honr  or  two). 

September  2,  some  further  cutaneous  tests  were  made  as  follows:  1.  From 
the  expressed  and  filtered  celery  juice,  the  reaction  was  positive.  2.  Alcohol 
in  large  volume  was  added  to  the  expressed  and  filtered  juice;  the  resulting 
jirecipitate  washed  with  alcohol,  then  dissolved  in  saline  solution  and  filtered. 
This  final  filtrate  gave  a  positive  reaction.  3.  That  portion  of  the  alcohol 
precipitate  insoluable  in  saline,  also  gave  a  positive  reaction.  (It  is  possible 
that  this  precipitate  was  not  washed  thoroughly  enough  to  rid  it  of  all  traces 
of  the  precipitated  albumin). 

Calcium  chlorid  was  prescribed  t.i.d.  September  25,  reports  marked  relief 
Irom  hay-fever  sj-mptoms  after  taking  the  calcium. 
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Case  41.  L.  F.  M.,  age  20.  Autumnal  hay-fever  fourteen  years.  Xo  family 
history.  Asthma  marked.  Some  years  ago  was  sensitive  to  celery,  but  is  not 
so  now.  Has  some  difficulty  with  peaches,  melons  and  plums.  August  24,  cu- 
taneous reaction,  ragweed  +,  watermelon  +,  muskmelon  +,  celery  -(-,  peach 
-|-,  plum  +.  All  cutaneous  reactions  were  very  marked  and  definite.  Control 
tests  were  made  with  the  same  substances  at  this  tioie  with  Drs.  H.  V.  and  W., 
all  being  absolutely  negative.  It  is  to  be  noted  that  the  reaction  to  celery  is 
positive,  although  the  patient  states  that  he  is  no  longer  sensitive  to  this  sub- 
stance, and  can  eat  it  without  trouble.  September  2.5,  patient  reports  that  he 
did  not  take  the  medicine  prescribed  (CaCL),  but  has  suffered  from  hay- fever 
(luring  the  season,  rather  less  than  usual. 

Case  42.  F.  TV.,  age  28.  Hay-fever  beginning  in  August,  for  several  years. 
Kather  has  hay-fever.  Xo  asthma.  Cutaneous,  ophthalmic  and  nasal  reactions 
to  ragweed,  negative.  Cutaneous  and  nasal  reactions  to  peaches,  positive. 
Calcium  chlorid,  2.0  gm.,  t.i.d.  August  2.5,  very  comfortable.  Has  stopped 
eating  peaches.  Cutaneous  reaction,  peaches,  negative.  During  rest  of  season, 
very  little  hay-fever. 

Case  43.  S.  S.,  age  10.  Hay-fever  symptoms  for  three  years.  One  attack 
of  asthma  three  years  ago.  Mother  has  urticaria  easily.  Father  thinks  patient 
may  be  sensitive  to  melons.  August  15,  cutaneous  and  ophthalmic  reactions, 
ragweed,  positive.  August  25,  cutaneous  reaction,  peach  +,  plum  -f-,  celery  +, 
muskmelon  +,  watermelon  +,  banana  +.  Calcium  chlorid,  1.0  gm.  t.i.d. 
Patient  was  fairly  comfortable  until  early  in  September,  when  he  left  the  city. 

Case  44.  C.  S.,  age  25.  Hay-fever  for  nine  years,  beginning  in  early  spring 
and  lasting  until  second  week  in  October.  Asthma.  Symptoms  marked.  June 
.'{0,  hay-fever  symptoms  distressing.  Ophthalmic  and  cutaneous  reactions  to 
ragweed,  negative.  Calcium  chlorid,  1.0  gm.  t.i.d.  Patient  reported  September 
25.  The  hay-fever  symptoms,  which  were  severe,  disappeared  after  the  second 
dose  of  the  medicine,  whereupon  she  promptly  stopped  taking  it  regularly. 
Afterward,  took  a  long  auto  trip,  without  any  symptoms.  During  the  summer 
had  occasional  slight  symptoms  only,  which  disappeared  promptly  on  taking 
one  or  two  doses  of  the  calcium.  Has  been  practically  free  from  all  symptoms 
of  hay-fever  ever  since  beginning  to  take  the  drug.  Thinks  the  results  are 
"wonderful."  She  would  probably  have  taken  the  calcium  more  regularly  if 
it  had  not  seemed  to  increase  the  secretion  of  urine  and  the  necessary  frequency 
of  urination  so  much  as  to  make  her  uncomfortable. 

A  number  of  other  patients  were  seen  and  prescribed  ror,  but 
failed  to  make  any  report. 


THE  RESULTS  OF  TREATMENT. 

During  the  year  1914,  sixteen  patients  were  treated  by  means  of 
injections  of  pollen  solution.  A  few  injections  of  mixed  rag^veed 
and  goldenrnd  pollen  were  given,  but  ragweed  pollen  alone  was 
used  in  most  eases.  Of  this  number,  five  discontinued  treatment. 
The  data  for  the  eleven  other  patients  are  given  in  the  following 
table : 
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TABLE   I.      POLLEN    SOLUTION     INJECTIONS.     1914. 


Case  No. 

Number    of 
Injections 

Maximum    No. 
Units  Given 

Duration  of  Treatment 

Results 

1 

8 

300 

July    2.5 — Sept.  10 

+ 

2 

20 

1000 

July    2  8 — Sept.  19 

+ 

3 

5 

200 

Aug.      3 — Aug.   17 

— 

4 

2  0 

800 

July    2  8 — Sept.  14 

+  + 

0 

13 

300 

July    3  0 — Aug.  28 

+ 

6 

18 

800 

July    3  0 — Sept.     9 

+ 

7 

12 

.500 

Aug.      3 — Sept.     4 

+ 

S 

14 

1000 

Aug.      5 — Sept.     4 

+  + 

9 

8 

500 

Aug.    14 — Sept.     4 

0 

10 

7 

400 

Aug.    27 — Sept.  16 

+ 

11 

6 

400 

Sept.     3 — Sept.  30 

0 

Xofr.     In  this,  and  in  the  following  tables,  the  signs  used  to  re- 
cord the  results  of  treatment,  have  the  following  signification : 

—  Hay-fever  symptoms  worse  than  usual. 

0   Hay-fever  symptoms  about  as  usual. 
4-    Hay-fever  symptoms  moderately  relieved.     Less  than  usual. 
-r  -|-    Marked  relief  from  hay-fever  symptoms.     Very  much  better 
than  usual. 
+  +  +    Either   absolute   freedom   from   hay-fever  symptoms,   or  has 
only  the  most  insignificant  ones. 

During  the  year  ]yi5,  the  data  on  ten  eases  are  as  follows : 

TABLE     II.      TREATMENT    BY     INJECTION     OF     POLLEN 
SOLUTIONS,    1915. 


Case  No. 

Number    of 
Injections 

Maximum    No. 
'Units  Given 

Duration  of  Treatment 

Results 

12 

IS 

1000 

June     8 — Aug.  25 

-1- 

13 

21 

1000 

June     8 — Sept.     6 

+ 

14 

18 

1000 

June      S — Aug.  24 

0 

15 

20 

1000 

June     9 — Aug.  2  4 

+ 

16 

16 

1000 

June    10 — Sept.     4 

— 

17 

16 

1000 

June     2 — Sept.  11 

+ 

IS 

15 

1000 

June    14 — Sept.  11 

-i- 

19 

13 

1000 

July       3 — Aug.  2  8 

+ 

20 

14 

1000 

July       6 — Sept.     6 

+  +  + 

21 

16 

1000 

July    17 — Sept.  13 

+  + 

The  treatment  with  catcium  chlorid.  Twenty-two  patients  were 
treated  wholly  or  in  part  with  ealeium  chlorid.  The  results  and 
other  data  are  given  in  the  following  table. 
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SUilMARY    OF    RESULTS. 


Ill  estimating  the  results  secured  by  any  method  of  treating  hay- 
fever,  we  must  remember  the  characteristic  variability  in  the  se- 
verity of  symptoms  which  is  so  essentially  and  naturally  a  part  of 
the  picture  of  the  disease.  The  sj-mptoms  in  all  pollen  eases  are, 
for  one  thing,  in  a  direct  ratio  to  the  amount  of  the  sensitizing 
pollen  with  which  the  patient  is  brought  in  contact.  They  are 
thus  modified  by  weather  conditious  and  local  surroundings.  It 
is  also  true  that  in  a  given  individual  there  are  seasonable  diii'er- 
ences  in  their  intensity.  What  is  true  in  pollen  cases  is  luidoubted- 
ly  true  also  in  other  forms  of  sensitization.  For  these  reasons,  the 
temporary  cessation  of  symptoms,  or  slight  differences  in  their 
severity  must  be  considered  as  a  part  of  the  natural  history  of  the 
disease.  I  believe  it  is  fair  to  consider  as  modified  by  treatment, 
only  those  cases  showing  continued  marked  improvement,  or  at 
least  a  high  average  betterment,  and  those  showing  absolute,  or 
nearly  absolute,  freedom  from  all  symptoms.  It  is  probable,  or 
even  certain,  that  this  criterion  rigidly  applied,  will  exclude  many 
cases  which  have  really  received  benefit  from  treatment ;  but  at 
least  until  our  experience  is  more  ample,  it  will  be  better  to  err  in 
this  direction. 

Of  the  eleven  patients  treated  in  VJli  with  pollen  solutions,  none 
were  absolutely  relieved,  and  only  two  could  be  said  to  have 
shown  "marked  improvement.'' 

Of  the  ten  patients  treated  with  pollen  solutions  in  1915,  one 
dier  second  year  of  treatment),  had  absolute  relief,  and  one, 
marked  improvement. 

Of  tlie  four  patients  who  were  under  treatment  with  pollen  solu- 
tions and  who  received  calcium  chlorid  as  soon  as  their  hay-fever 
symptoms  developed,  none  were  definitely  benefited,  even  though 
they  all  reported  tlremselves  as  being  more  comfortable  than  usual. 

I  am  aware  that  as  to  pollen  de-seusitization,  these  results  do 
not  appear  to  be  as  brilliant  as  those  reported  by  other  writers. 
Freeman  reports  8-1  eases,  of  which  30.1  per  cent,  were  nearly  or 
quite  absolutely  free  from  .symptoms,  and  34.5  per  cent,  were 
greatly  improved.  Cooke  reports  60  eases  of  vernal  hay-fever 
with  marked  improvement  in  60.5  percent,  and  80  cases  of  au- 
tumnal hay-fever  with  25  per  cent,  having  marked  improvement. 
Ulrich  reports  satisfactory  results  in  about  60  per  cent.  Lowder- 
milk  reports  more  than  70  per  cent,  cured.  Kcessler  reports  41 
patients,  of  whom  10  per  cent,  were  completely  relieved,  and  75 
per  cent,  markedly  benefited.     Oppenheimer  and  Gottlieb  report 
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on  eleven  cases  with  45  per  cent,  cured.  Goodale  reports  on  79 
cases,  and  is  content  with  saying  that  about  25  per  cent,  seemed 
to  have  received  marked  benetit  from  treatment. 

In  every  case  reported  in  this  paper,  either  the  ophthalmic  or  the 
cutaneous  test,  or  both,  was  tried,  and  no  patient  was  treated  with 
ragweed  solution  who  was  not  previously  shown  to  be  definitely 
ragweed  sensitized.  Further,  all  the  pollen  solutions  were  made 
by  myself,  so  tliat  their  strength,  (luality  and  freshness  were 
directly  known. 

To  explain  why  the  results  I  have  obtained  were  less  favorable 
than  those  of  other  observers,  I  am  inclined  to  say  that  in  part,  this 
may  be  due  to  the  fact  that,  for  reasons  already  mentioned,  I  am 
unable  to  accept  anything  short  of  marked  relief  from  hay-fever 
symptoms  as  definitely  due  to  treatment,  and  even  this  degree  of 
improvement,  if  it  is  more  or  less  transitory,  may  arise  from  other 
causes. 

Given  a  patient  sensitized  to  ragweed  only,  his  de-sensi.tization 
by  means  of  ragweed  pollen  solutions  appears  to  be  a  perfectly 
logical  possibility:  biit  from  the  fact  that  multiple  sensitization 
can  be  shown  to  exist  in  so  large  a  proportion  of  hay-fever  sub- 
.iects,  the  attempt  to  de-sensitize  by  means  of  the  administration 
of  any  one  sensitizing  substance  alone,  would  seem  foredoomed  to 
failure.  I  believe  this  fact  may  account  for  some  of  the  failures 
in  the  ti'eatment  by  means  of  pollen  solutions. 

The  Cutaneous  Test.  The  so-called  cutaneous  reaction  was  de- 
vised in  Blackley'"  in  his  experiments  on  the  action  of  pollen,  to- 
gether with  the  ophthalmic  and  nasal  tests.  During  the  past  sum- 
mer I  have  tried  the  cutaneous  test  in  22  hay-fever  subjects  and 
uuiny  normal  persons,  with  a  variety  of  substances  other  than 
pollen.  All  scarifications  of  the  skin  for  the  test  were  made  imder 
a  magnifier  with  a  needle  point,  in  order  to  get  them  as  nearly 
uniform  as  possible.  Only  the  superficial  and  non-vascular  layers 
of  the  skin  were  removed,  so  that  commonly,  no  blood  appeared 
in  the  abrasion.  The  residts  of  these  tests  are  shown  in  the  fol- 
lowing table. 

The  cutaneous  test  ^vas  made  in  these  cases  on  the  patient's  fore- 
arm, although  in  persons  prone  to  pigmentation  of  the  skin  it  may 
l)etter  be  made  on  some  less  conspicuous  part.  A  sufficient  inimber 
of  minute  alirasions  made  as  above  described,  including  one  always 
for  a  control,  a  bit  of  the  fresh  fruit,  pollen  solution  or  a  drop  of 
serum  was  either  gently  rublied  on  the  abrasion,  or  placed  in  con- 
tact with  it  for  a  few  minutes ;  gencrallv  one  to  three  minutes 
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being  sufficient  time.  The  skin  was  then  cleansed  with  a  bit  of 
moistened  gauze,  care  being  taken  not  to  get  a  multiple  inoculation 
at  any  spot.  The  control  abrasion  always  showed  a  slight  elevation 
of  the  skin  immediately  around  it.  and  a  small  surrounding  zone 
of  hyperemia.  The  reaction  was  considered  positive  if  there  was 
a  definite  edema  or  wheal  at  the  site  of  the  inoculation.     Where 
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this  edema,  although  measural)ly  greater  than  that  at  the  control 
abra.sion,  was  nevertheless  .slight  and  rather  transitory,  the  re- 
action was  noted  as  +.  A  positive  reaction  was  always  accom- 
panied by  more  or  less  marked  hyperemia  of  the  skin  surrounding 
the  inoculation,  varying  in  degree  with  the  intensity  of  the  re- 
action.    Otlicr  symptoms,  such  as  smarting,  burning  and  i)articu- 
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larly  itehiug,  were  frequently  present.  The  reaction  usually  ap 
peared  in  from  three  to  five  minutes,  and  lasted  from  half  an  hour 
to  two  or  three  hours. 

Figure  1  shows  the  shape  and  relative  size  of  the  reactions  oc- 
curring in  ease  H.  In  connection  with  the  accompanying  hyper- 
emia, the  picture  was  a  rather  striking  one. 

The  materials  chosen  for  these  tests  were  chosen  at  random.  If 
we  will  consider  how  extremely  probable  it  is  that  a  sensitized 
subject,  such  as  case  41.  would  show  a  positive  reaction  against 
many  other  substances,  the  imperfect  and  partial  character  of  the 
tests  enumerated  above  will  be  better  appreciated,  and  the  enorm- 
ous practical  difficulties  that  may  be  encountered  in  attempts  at 
specific  de-seusitization.  Not  a  few  persons  have  been  shown  to  be 
sensitized  to  such  common  articles  of  food  as  milk,  butter,  oat- 
meal, buckwheat :  and  if  we  add  to  these  drugs,  pollens,  and  pro- 
tein substances  generally,  the  list  may  be  nearly  endless  (see 
Goodale.  reference  6). 

It  is  not  my  purpose  at  this  time  to  discuss  the  cutaneous  test 
at  greater  length,  and  the  experiments  which  have  been  given  are 
here  introduced  for  the  purpose  of  suggesting  some  of  the  difficul- 
ties which  may  lie  in  the  way  of  the  treatment  of  hay-fever  by 
specific  de-sensitization.  whether  by  means  of  pollen  solutions,  or 
any  other  special  sensitizing  substances.  It  is  possible,  too,  as  al- 
ready suggested,  multiple  sensitization  may  account  for  many  fail- 
ures in  treatment  with  pollen  solutions. 

As  far  as  my  observations  extend,  although  the  luimber  of  ob- 
served cases  is  not  large,  the  I'esults  of  the  treatment  with  calcium 
chlorid  have  been  more  satisfactory  than  those  of  treatment  with 
jiollen  solutions.  It  must  be  noted  also  that  none  of  the  patients 
have  taken  the  drug  for  that  extended  lengh  of  time  which  Em- 
merich and  Loew  recommended.  Although  it  has  been  shown  that 
the  maximum  retention  of  calcium  in  the  body  occurs  only  after  its 
prolonged  ingestion,  it  may  be  found  that  its  optimum  eft'ect  may 
be  secured  with  a  less  prolonged  taking  of  the  drug  than  has  been 
advised.  This  may  vary  with  individuals.  Case  -14  appeared  to 
get  alnuist  immediate  relief  from  1.0  to  2.0  gms.,  and  absolute  im- 
munity was  brought  about  in  case  "ifi  within  less  tluin  a  iiioutlc 
after  beginning  treatment. 

There  seem  to  be  no  definite  contraindications  to  the  daily  in- 
gestion of  8.0  to  6.0  gms.  of  calcium  chlorid.  Anyone  taking  on',' 
or  two  pints  of  milk  daily,  will  get  as  much  calciiun.  If  there  is  a 
tendency  to  constipation,  it  is  easily  remedied,  while  gastric  dis- 
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tress  may  be  overcome  liy  a  rediu-tinn  in,  or  temporary  discoii- 
tiuuanee  of  the  drug. 

Conclusions.  1.  The  de-sensitization  of  hay-fever  patients  by 
means  of  specific  pollen  solutions  M'ill  materially  relieve  a  small 
percentage  of  them  if  treatment  is  begun  early  enough.  2.  PoIKmi 
solutions  for  therapeutic  use  should  be  prepared  and  used  with 
great  care  and  understanding.  When  improperly  prepared  ■^r 
used,  there  is  danger  of  serious,  if  not  fatal,  reactions.  3.  Slulti- 
ple  sensitization  is  a  frequent  phenomenon  in  hay-fever  subjects, 
and  its  existence  may  account  for  many  failures  in  the  treatment 
by  means  of  pollen  solutions.  4.  The  treatment  of  hay-fever  by 
means  of  calcium  salts  rests  largely  on  empirical  observations,  but 
from  the  limited  data  at  hand,  if  the  doses  are  sufficiently  large, 
and  prolonged  through  a  more  or  less  extended  time,  a  large  per- 
centage of  patients  will  receive  material  benefit.  It  is  possible 
that  vernal  cases  yield  more  readily  than  autumnal  cases.  5.  The 
administration  of  calcium  salts  is  without  danger  to  the  patient 
and  may  be  undertaken  by  any  intelligent  physician.  It  requires 
neither  a  careful  laboratory  teehni(|ue.  nor  any  special  knowledge 
for  its  employment. 
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DISCUSSION. 

Dr.  Seyiiiour  Opiieiiheiuier  and  Dr.  Mark  .T.  Gottlieb,  New  York  City, 
in  opening  the  discussion,  said:  "It  is  impossible  with  the  time  allotted 
to  give  this  most  complete  paper  its  necessary  criticism.  Dr.  Wilson 
has  carefully  covered  the  ground  appertaining  to  the  collection  of 
pollen  and  the  preparation  of  the  extracts.  We  entirely  agree  with 
Dr.  Wilson  that  grinding  the  pollen  with  moist  sand  and  then  macerat- 
ing the  mixture  with  aqueous  solutions,  and  more  particularly  from 
our  experience,  with  distilled  water,  the  strongest  antigens  are  olitained. 
We  know  that  calcium  salts  have  some  relation  to  the  pre-anaphylactic 
and  anaphylactic  state,  and  it  has  been  the  observation  of  many 
investigators,  as  Dr.  Wilson  has  cited,  that  in  some  instances  calcium 
salts  prevent  or  diminish  the  intensity  of  the  symptoms  which  occur 
upon  exhibiticn  of  the  substance  or  substances  to  which  the  individual 
is  sensitive.  On  the  other  hand,  treatment  with  calcium  salts  has  not 
been  successful  in  the  majority  of  cases.  Prol)ably  a  combination  of 
desensitizatiug  methods  and  the  administration  of  calcium  salts  will 
solve  the  prolilem  in  the  cure  of  protein  sensitizations.  It  is  not  surpris- 
ing that  the  results  obtained  Ijy  Dr.  Wilson  from  the  treatment  with 
pollen  extracts  have  not  been  more  satisfactory.  As  he  himself  has 
stated,  possildy  there  were  other  pollens  liesides  ragweed  which  caused 
the  symptoms  in  his  patients.  That  is  only  too  true,  as  the  majority  ol' 
cases  are  anaphylactic  to  more  than  one  pollen,  especially  of  the  same 
genus  but  not  necessarily  of  the  same  family.  In  the  summer  and  fall 
there  are  four  important  iilants  whose  pollen  fly  in  the  air  in  such  abun- 
dance that  it  is  not  surprising  that  there  should  be  a  multi-sensitization. 
These  are  plantago  lanceolata,  which  begins  to  bloom  about  the  middle 
of  July;  ambrosiae,  which  begins  to  liloom  in  the  lieginning  or  middle 
of  August;  wild  aster,  which  begins  to  liloom  in  the  early  or  middle 
part  of  September;  and  last  but  not  least,  Indian  corn,  which  blooms 
about  the  middle  of  July.  Only  the  ambrosiae  and  aster  are  of  the 
genus  compositae;  Indian  corn  is  of  the  gramaneseae.  Certainly  these 
are  not  corelated  groups,  and  still  we  have  found  patients  susceptible 
lo  one  or  all  of  these. 

"Through  the  kindness  of  Dr.  Wilson,  we  have  been  able,  at  our 
leisure,  to  study  his  manuscript  carefully.  We  find  that  five  of  the 
cases  which  he  treated  with  calcium  chlorid  did  not  react  to  ragweed. 
Of  these  five  cases,  four  had  none  or  insignificant  symptoms.  Ragweed 
was  the   only   pollen   with   which   they   were   treated,   and   it  is  fair  to 
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assume  that  possil)ly  they  may  not  have  had  hay-fever  at  all,  and  the 
result  obtained  may  be  due  to  conditions  which  we  know  nothing  about. 
On  the  other  hand,  Dr.  Wilson  claims  that  it  makes  no  difference 
whether  the  case  may  be  one  of  pollenosis,  urticaria,  eczema,  asthma 
or  any  other  manifestation  of  anaphylaxis,  as  long  as  it  is  a  case  of 
sensitization  the  indications  are  clear  that  calcium  salts  should  be 
exhibited  no  matter  what  the  causus  operandi  may  be. 

"The  individual  and  the  season  are  important  factors  in  the  considera- 
tion of  the  intensity  of  the  symptoms.  The  season  may  be  mild  or  late, 
early  or  severe.  The  patient  may  be  in  good  or  impaired  health.  We 
have  seen  patients  who  in  other  seasons  have  had  severe  hay-fever  while 
in  a  season  in  which  other  patients  suffered  Immensely,  they  suffered 
but  little. 

"Our  results  last  year  were  as  follows:  Of  32  Spring  cases,  3  0  had 
no  symptoms.  Of  62  Fall  cases,  32  were  treated  before  their  attacks; 
15  of  these  had  no  symptoms:  of  the  twelve  who  were  treated  just 
before  or  during  the  attack,  four  were  markedly  benefited. 

"At  present  the  treatment  of  pollenosis  and  other  anaphylaxis  is  in 
its  evolutional  stage.  There  will  gradually  be  a  perfection  of  our 
understanding  of  this  complex  group  of  conditions.  With  properly 
organized  and  conducted  laboratory  research  we  shall,  in  time,  evolve 
something  w'hich  will  take  its  place  with  diphtheria  antitoxin  as  a 
powerful  asset  in  our  therapeutic  armamentarium.  To  this  end  we  have 
been  working  for  the  past  three  years. 

"This  year,  as  a  result  of  elaborate  experiments,  we  have  produced  a 
serum-pollen  extract  with  which  we  hope  to  increase  our  successes  in 
the  treatment  of  this  troublesome  malady." 

Dr.  George  Morrison  Coates,  Philadelphia,  Pa.,  said;  I  have  heard 
with  great  pleasure  this  paper  of  Dr.  Wilson's,  and  Dr.  Oppenheimer's 
discussion  of  it.  We  must  recognize  Dr.  Oppenheimer  as  a  master  in 
this  work  from  the  reports  he  gave  us  last  year.  I  think  that  we  may 
all  agree  now  that  pollenosis  is  an  anaphylactic  condition  against  which 
the  patient  can  in  some  cases  be  immunized.  Babcock  attempts  to  show- 
that  the  analagous  condition  of  so-called  idiopathic  asthma  is  also  a 
sensitization  of  the  body  cells  to  one  or  more  of  a  good  many  different 
forms  of  protein  sulistances,  and  recommends:  first,  the  tracing  of  the 
source  of  the  infection,  whether  it  be  an  animal  emanation,  shell  fish, 
fruits,  meats,  milk,  bacterial  products,  or  what  not;  second,  the  eradica- 
tion of  the  source  of  the  focus  of  infection;  and  third,  immunization 
with  the  proper  vaccine  when  the  condition  is  due  to  bacterial  infection. 
Now,  as  this  condition  is  surely  closely  akin  to  pollenosis,  I  believe  that 
in  our  enthusiasm  over  so-called  vaccine  or  desensitizing  treatment, 
we  must  not  overlook  the  fact  that  nasal  abnormalities  and  infections 
must  be  corrected  to  oMain  the  best  results.  We  have  all  of  us  had 
hay-fever  cases  on  whom  we  have  done  submucous  operations,  tonsil- 
lectomies, or  sinus  operations,  and  who  never  thereafter  had  their  hay- 
fever  attacks,  just  as  the  same  thing  has  happened  in  idiopathic  asthma. 
Therefore,  I  would  urge  that  we  do  not  neglect  the  old  tried  method 
entirely  in  favor  of  the  new  and  more  promising  ones. 

"We  have  always  understood  that  nasal  alsnormalitles  are  one  of 
three  factors  necessary  for  the  production  of  the  syndrome  which  we 
call  hay-fever,  and  certainly  in  those  obscure  cases  due  to  animal 
emanations,  as  they  certainly  cannot  be  called  pollenosis,  so  also  they 
cannot  be  treated  with  pollen  solutions.  The  great  difficulty  with  the 
general  practitioner  in  rhinology  as  opposed  to  the  hay-fever  specialist 
is  the  almost  impossibility  of  getting  fresh  pollen  solutions  tor  his  work, 
l)Oth  diagnostic  and  curative. 

"The  skin  reaction,  to  my  mind,  is  one  of  the  most  interesting  and 
important  features  of  this  work.  But  we  are  told  that  whatever  our 
opinion  may  be  about  the  value  of  mixed  bacterins,  that  the  administra- 
tion of  mixed  pollens  is  unwise  and  even  harmful  in  that  the  patient 
may  be  thus  sensitized  to  a  pollen  that  he  was  not  sensitive  to  before; 
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this,  of  course,  without  first  applying  the  diagnostic  tests.  Therefore, 
I  presume  the  mixed  commercial  solutions  in  the  market  should  be 
tabooed.  If  the  pollen  solution  can  be  marketed  so  as  to  be  readily 
accessible  for  the  use  of  our  patients,  it  would  lie  a  great  boon  to  many 
patients  and  many  ])hysicians,  since  we  cannot  send  all  our  patients 
to  Dr.  Wilson  and  Dr.  Oppenheimer,  who  make  their  own  pollen  solu- 
tions. Other  patients,  of  course,  cannot  afford  the  time  or  the  money 
to  go  to  another  city  to  undertake  a  cure  of  this  sort,  which  takes  weeks 
to  produce  satisfactory  immunization.  This  work  is  so  valuable  that 
it  should  be  followed  up  quickly  and  some  arrangement  arrived  at  by 
which  fresh  pollen  solutions  for  diagnosis  and  treatment  can  be  readily 
shipped  to  physicians  at  a  distance  for  the  treatment  of  their  hay-fever 
patients. 

"Dr.  Wilson's  suggestion  that  many  of  the  failures  may  be  due  to 
multiple  sensitization  appears  to  me  to  have  considerable  force.  In 
studying  his  case  reports  I  notice  that  he  used  but  two  solutions, — 
golden-rod  and  ragweed,  and  in  most  cases  the  latter  only.  lla\  not 
many  of  his  failures  to  obtain  entirely  satisfactory  results  l)e  due  to  the 
fact  that  his  jiatients  were  also  sensitized  to  some  other  pollens?  The 
whole  subject  is  too  complicated  at  present  for  the  average  rhinologist  to 
handle.  Most  of  us  in  the  cities  cannot  collect  our  own  pollen  and 
make  our  own  solutions.  Therefore,  the  report  of  the  author's  second 
series  of  cases  with  calcium  chlorid  is  most  encouraging,  since  his 
results  in  that  are  better  than  in  those  treated  with  pollen  solutions. 
Why  this  should  be,  I  do  not  pretend  to  offer  any  suggestion,  for  I 
Ijelieve  that  the  eventual  solution  will  be  found  in  the  pollen  desensitiza- 
tion  plus  necessary  surgery.  Dr.  Wilson  is  right  in  excluding  all  doubt- 
ful cases  in  making  up  his  statistics.  It  is  only  by  rigidly  adhering  to 
such  a  rule  as  this  that  the  truth  can  lie  definitely  arrived  at.  And  we 
must  remember  also  that  in  estimating  the  amount  of  improvement 
ol)tained  we  must  in  these  cases  be  guided  largely  by  the  report  of  the 
patients  and  their  own  estimate  of  the  benefit  experienced.  My  own 
experience  has  been  limited,  and  I  did  not  prepare  my  own  solutions. 
My  few  patients  reported,  like  many  of  the  writers,  that  they  were  not 
cured,  but  had  had  about  fifty  per  cent,  relief.  This  may  have  been 
due  to  less  exposure  than  usual,  a  mild  season,  etc.  No  severe  reactions 
were  observed,  and  I  see  no  report  of  such  in  Dr.  Wilson's  paper.  I 
would  like  to  ask  on  what  he  bases  his  statement  that  serious  or  fatal 
results  may  ensue.  We  know,  of  course,  the  danger  of  anaphylaxis, 
but  is  it  really  a  serious  matter  here?" 

Dr.  15.  K.  Shiirly,  Detroit,  Mich.,  emphasized  the  importance  of  testing 
the  patients  in  order  to  regulate  the  dosage  very  carefully.  By  deter- 
mining the  dosage  from  time  to  time,  the  cases  would  progress  nicely. 
Of  seventeen  patients  treated  by  him  last  summer,  the  majority  were 
benefited,  according  to  their  own  statements,  which  had  to  be  taken  in 
the  matter,  inasmuch  as  the  patients  passed  from  his  observation.  He 
believed,  however,  that  there  was  a  very  strong  psychic  element  in  the 
treatment  of  hay-fever.  This  should  be  taken  into  consideration  in 
studying  the  affection;  at  the  same  time,  if  patients  felt  that  they  were 
actually  benefited  by  a  certain  line  of  treatment,  one  should  be  satisfied 
to  carry  out  treatment  along  that  line.  He  had  tested  some  of  these 
patients  recently  and  had  found  immunity  lasting  a  year. 

Or.  Wilson,  in  closing  the  discussion,  said  that  so-called  hay-fever  or 
pollenosis  was  the  only  one  aspect  of  sensitization  in  general.  It  was 
his  conviction  that  owing  to  the  common  fact  of  multiple  sensitization, 
specific  pollen  desensitization  was  more  academic  than  practical,  since 
it  was  ordinarily  impossible  to  cover  the  specific  sensitizations  of  the 
individual  patient.  In  using  calcium,  other  salts  than  the  chlorid  may 
be  used.  The  carbonate  was  converted  into  the  chlorid.  Calcium 
lactate  was  agreeable  to  take,  but  more  expensive  than  the  chlorid  . 


REPORT  OF  A  CASE  OF  CYST  OF  THE  LARXYX. 
SUSPENSIOX  LARYXGOSCOPY. 

By   WILLIAM   B.    CHAMBERLIN,   M.    D.,    Cleveland,    O. 

Cysts  of  the  laryux  receive  but  passing  mention  in  auj'  of  the 
recent  American  text  books.  An  excellent  discussion  of  their 
etiology  and  pathology  is  found  in  Chiari's  volume  on  the  larynx. 
According  to  this  author,  ""they  owe  their  origin  very  infrequently 
to  the  mucous  glands.  In  addition  they  arise  from  distended 
blood  or  h-mph  vessels,  as  well  as  from  serous  effiisions  into 
connective  tissue  spaces.  ^Mucous  cysts  develop  from  the  glands 
through  retention,  after  the  closing  of  their  openings  as  the  result 
of  inflammatory,  ulcerative  or  cicatricial  processes.  Through 
this  retention  of  the  secretion  the  acini  or  tubules  become  dis- 
tended, their  walls  become  stretched  and  gradually  eroded  so  that 
ultimately  a  round  sack  developes,  which  is  lined  within  by  at 
most  a  cuboidal,  or  a  flattened  pavement  epithelium.  The  cyst 
is  covered  without  by  mucous  membrane,  which  is  at  first  red  but 
later  becomes  pale  and  translucent  as  the  pressure  becomes 
greater.  Almost  always  one  sees  upon  the  sux-faee  single  or 
branching  blood  vessels.  These  cysts  vary  greatly  in  size.  They 
form  2  per  cent,  to  7  per  cent,  of  all  benign  growths".  From  the 
few  reported  cases  it  would  seem  that  cysts  of  large  size  are 
relatively  uncommon. 

In  reviewing  the  literature  ime  cannot  but  be  impressed  with 
the  difficulties  which  confronted  the  operators  in  the  earlier  cases, 
especially  in  children,  and  the  boon  to  patient  as  well  as  operator, 
which  suspension  laryngoscopy  affords.  A  most  interesting  case 
of  cyst  of  the  larynx  was  reported  by  Greene  before  this  Society 
at  its  Annual  Meeting  in  1907.  In  his  article  the  author  states 
that  he  operated  in  Rowe's  position,  but  does  not  state  definitely 
how  he  secured  a  satisfactory  view,  nor  does  he  state  just  where 
tlie  cyst  was  located:  though  he  mentions  later  a  thickening  of 
the  right  pharyngo-epiglottic  fold. 

Greene,  quoting  from  Moure's  117  collected  cases,  gives  50  as 
located  on  the  epiglottis,  45  on  the  vocal  cords,  8  on  the  ventricles, 
4  on  the  arytenoids.  3  on  the  aryepiglottic  fold,  1  on  the  cartilage 
of  Santorini,  2  on  the  ventricular  bands,  and  4  locations  not  given. 
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Of  all  reported  tumors  of  the  epiiilottis  up  to  ^'^07^.  Purseifile  fo^iiul 
that  40  per  cent,  were  cysts. 

The  case  in  cpiestion  was  referred  to  me  ou  October  25th,  1915, 
by  Dr.  K.  D.  Reynolds  of  Green  Spring,  Ohio.  The  history  was 
as  follows:  Almost  from  birth  the  parents  had  noticed  that 
the  child  had  a  peculiar  cry.  Soon  after  there  was  noticed  a 
sti-idor  on  inspiration  only.  This  had  always  been  present.  During 
the  past  six  months  it.  had  become  markedly  worse.  There  was 
no  history  of  dy.spnea  or  cyanosis. 

Examination  at  the  office  showed  a  normal  well  developed 
child.  The  tonsils  were  not  enlarged  and  there  were  no  evidences 
of  adenoids.  Examination  with  the  mirror  showed  an  overhanging 
epiglottis,  which  rendered  a  view  of  the  larynx  impossible.  The 
patient  was  accordingly  referred  to  Lakeside  Hospital  for  exam- 
ination under  anesthesia  by  means  of  suspension  laryngoscopy. 
After  primary  gas  succeeded  by  light  ether  anesthesia,  the  child 
was  placed  in  suspension  and  the  region  of  the  larynx  brought 
easily  into  view.  A  large  tumor  mass,  smooth  walled,  of  rounded, 
even  contovir,  and  with  small  blood  vessels  upon  its  surface,  wa.s 
immediately  seen.  This  mass  was  roiighly  two  centimeters  in 
diameter  and  occupied  the  entire  right  side  of  the  larynx,  render- 
ing a  view  of  the  right  true  and  false  cords,  as  well  as  the  interior 
of  the  larynx,  impossible. 

At  the  summit  of  the  left  aryepiglottie  fold  was  a  hypertrophic 
fold  of  mucous  membrane  flapping  back  and  forth  in  the  air 
stream  and  giving  rise  to  the  stertor.  This  fold  was  grasped  by 
the  Killian  baby  forceps  and  easily  resected  with  the  long  straight 
knife  of  Lynch.  After  its  removal  the  stertor  immediately  dis- 
appeared. Attention  was  now  again  turned  to  the  tumor  mass  on  the 
right.  Examination  with  the  probe  .showed  it  to  be  sessile  or  semi- 
pedunculated  and  exceedingly  firm  to  the  touch — so  firm  in  fact  that 
a  probable  diagnosis  of  enchondroma  was  made.  In  order  to  defi- 
nitely confirm  this  diagnosis,  before  deciding  upon  the  external 
operation  which  an  enchondroma  would  probably  have  necessi- 
tated, the  long  knife  was  thrust  firmly  into  the  tumor  mass.  There 
followed  an  immediate  gust  of  a  brownish,  viscid,  almost  gela- 
tinous fluid  one  to  two  drachms  in  amount.  The  tumor  had  disap- 
peared. Careful  examination  even  failed  to  reveal  its  walls  or  the 
location  of  the  stab  wound.  It  seemed  most  probable,  however, 
tliat  the  tumor  had  been  situated  on  the  right  aryepiglottie  fold. 
An  excellent  and  unobstructed  view  of  the  entire  larynx  and 
several  rings  of  the  trachea  was  at  once  possible.    The  child  was 
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returued  to  the  ward  iii  excellent  condition  and  left  the  hospital 
at  the  end  of  the  third  day. 

On  aeeoimt  of  the  inability  to  resect  a  portion  of  the  cyst  wall, 
some  anxiety  was  felt  in  regard  to  the  possibility  of  a  recurrence. 
A  letter  from  the  mother  on  ]\rarch  7th,  1916  in  reply  to  my  inquiry 
as  to  the  child's  condition,  is  as  follows:  "There  is  not  a  sign  of 
trouble  in  his  throat.  He  is  feeling  fine  and  has  been  all  winter. 
He  has  not  had  a  cold,  whereas  before  he  had  a  cold  continuously. 
He  plays  out  of  doors  all  day  long.  If  we  ever  notice  any  thing 
wrong  we  will  bring  him  in  to  see  you  at  once."' 


TUBERCULAR    MASTOIDITIS    Wmi    SEt^UELLAE: 
MULTIPLE    OPERATION:    COMPLETE    RECOVERY. 

By   WILLIAM   LEDLIE   CULBEIiT,   M.    P.,   New   York,    N.    Y. 

Clinical  observations  haA'e  sliowu  that  (.•arefiil  routine  examina- 
tions of  suppurating  middle  ears  and  suspicious  mastoid  wounds  for 
tubercle  bacilli  demonstrate  their  presence  with  surprisingly  in- 
creasing frequency. 

Brieger,  in  his  exhaustive  article  on  ""iliddle  Ear  Tuberculosis,"' 
published  in  the  Transactions  of  the  German  Otological  Society, 
vol.  9-10,  March  1913,  states  that  "the  appearances  of  middle  ear 
tuberculosis, — in  spite  of  the  many  characteristic  pictures  presented, 
— are  not  typical  enough  to  make  jjossible  bj^  themselves  a  depend- 
able diagnosis."  But  given  a  clinical  picture,  either  in  the  middle 
ear  or  in  the  opei'ated  mastoid  which  suggests  a  tubercular  condition, 
if  the  region  is  irrigated  with  a  saline  solution  and  this  solution  then 
treated  according  to  the  method  outlined  by  Drs.  Cocks  and  Dwyer, 
the  presence  or  absence  of  the  tubercle  bacilli  can  be  positively 
f demonstrated  and  the  diagnosis  established  beyond  a  doubt. 

As  a  fairly  complete  illustration  of  the  healing  of  a  decidedly 
tuberculous  process  involving  the  entire  structure  of  the  ear,  I  have 
selected  a  case  to  report  to  you  which  I  have  had  under  constant 
treatment  and  observation  for  something  ovet  two  years. 

M.  jM.,  a  female  patient  seven  months  of  age,  of  Irish  parentage, 
was  referred  to  me  by  Dr.  W.  B.  Coley  on  Sunday,  ilarch  22nd, 
1914,  with  a  history  of  having  had  a  discharge  from  the  right  ear 
for  six  weeks,  following  an  apparently  slight  cold.  During  these 
six  weeks  she  had  been  running  a  temperature  and  evidently  suft'ei'- 
ing  considerable  pain,  as  she  was  very  fretful  and  wakeful  at  night. 

The  mother  stated  that  during  the  last  three  or  four  weeks  she 
had  noticed  that  the  child  had  been  unable  to  close  the  right  eye, — 
evidently  a  beginning  facial  paralysis. 

Both  parents  were  health.v  and  well,  and  there  was  no  tuberculosis 
in  either  of  their  families.  The  child's  three  older  brothers  and 
sisters  were  all  perfectly  well.  The  patient  had  always  been  a 
strong  healthy  baby  until  she  had  the  cold  which  resulted  in  the 
middle  ear  abscess  and  mastoid. 

The  child  was  vei-y  much  emaciated,  and  had  a  temperature  of 
101°;  pulse,   144;  respiration,  24.     Chest  and  abdomen,  negative. 
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Examination  of  the  ears  showed  the  left  ear  normal;  right  ear,  aeute 
purulent  otitis  media,  with  a  complete  sagging  of  the  external  eanal 
wall.  There  was  a  jiurulent  discharge,  but  inadec(uate  drainage. 
The  mastoid  was  tender  all  over,  and  the  tissues  around  the  external 
ear  were  infiltrated,  producing  a  diffuse  furuneular  condition.  In 
addition,  there  was  a  profuse  purulent  nasal  discharge. 

The  child  was  sent  to  the  hospital  at  once  and  was  operated  upon 
on  the  same  day,  the  usual  simple  mastoid  operation  being  i)er- 
foi'nied.  The  mastoid  process  was  completely  involved.  The  mas- 
toid cells  '  which  were  quite  fully  developed)  were  thoroughly 
cleaned  out.  The  external  canal  wall  was  incised  antei-iorly,  pos- 
teriorly, and  below  to  give  a  thoroughly  free  drainage. 

For  the  next  few  days,  the  outer  dressing  and  the  packing  of  tiie 
external  canal  were  changed  daily,  a  wet  dressing  being  applied. 
Tile  condition  seemed  to  progress  fairly  favorably,  the  temperature 
ranging  from  normal  to  102'^,  the  pulse  running  from  120  to  14-t. 
None  of  the  stitches  held,  however,  but  all  sloughed  through.  In 
other  words,  there  was  no  healing  process  between  the  surfaces  and 
the  wound  gaped  wide  open.  However,  the  child  slept  better  and 
took  its  nourishment  better,  and  was  discharged  from  the  hospital 
on  the  eighth  day,  being  thereafter  brought  in  daily  for  dressings. 

The  wound  did  not  granulate,  but  assumed  an  unhealthy  grayish 
ajipearance.  The  von  Pirquet  test  was  then  made,  and  gave  a 
strongly  i)ositive  reaction.  At  the  same  time,  the  mastoid  and 
external  canal  were  washed  out  with  normal  salt  solution,  which 
was  sent  to  the  laboratory  and  treated  according  to  the  method 
described  by  Drs.  Cocks  and  Dwyer,  and  numeroiis  tubercle  liaeilli 
were  found. 

It  was  then  decided  to  give  the  child  tuberculin,  and  she  re- 
ceived one  minim  of  a  1-1,000,000  dilution,  beginning  on  April  8. 
Krom  then  on  she  received  regularly  two  in.iections  a  week, 
increasing  each  day  by  one  minim,  up  to  ten  minims.  This  was 
continued  for  several  weeks.  Then  a  dilution  of  1-100,000  was 
started,  and  a  do.se  of  one  minim  was  given  in  the  same  way,  this 
dosage  also  being  increased  regularly  \intil  ten  minims  were 
reached.  This  ten  minim  dosage  was  again  held  for  a  Avhile.  Then 
a  dilution  of  1-10,000  was  started  and  continued  in  the  same  w'ay. 
Tills  tuberculin  treatment  was  continued  regularly  for  a  year. 

To  revert  to  the  local  condition :  In  spite  of  arduous  and  daily 
dressings  the  furuneular  condition  continued.  The  infection  was 
most  virulent.  Tliere  was  a  foul  smelling  dischai-ge  from  l)Otii  the 
I'xtciMial  canal  and  Ihc  mastoid  wound:  l)iit  in  spite  of  lliis  tiie 
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facial  paralysis  which  had  been  noted  before  the  operation  cleared 
up  and  the  child  seemed  to  be  gaining  in  general  strength. 

HoweA'er,  five  Aveeks  after  the  operation  the  infection  from  the 
discharge  from  the  middle  ear  and  furuncle  invaded  the  parotid 
gland,  forming  a  large  abscess,  and  the  child  again  developed  a 
facial  paralysis  on  the  right  side,  this  time,  more  marked. 

On  ilay  20,  lOl-l.  the  child  was  again  sent  to  the  hospital  and 
the  parotid  abscess  was  opened.  A  small  incision  was  made  just 
in  front  of  the  tragus  and  a  considerable  amount  of  thick  piis  was 
evacuted.  A  grooved  director  passed  down  evidently  entered  the 
substance  of  the  parotid  gland,  and  with  a  curet  all  the  necrotic 
tissue  was  removed.  A  counter  opening  was  made  into  the  ex- 
ternal auditory  canal,  and  the  whole  wound  was  packed  with 
gauze  wet  with  a  one  per  cent,  formalin  solution  and  a  wet  dress- 
ing was  applied.  At  the  same  time,  the  unhealthy  granulations  in 
the  mastoid  wound  were  curetted. 

The  child's  temperature,  which  had  been  102.2^,  immediately 
began  to  fall,  reaching  normal  on  the  third  day,  at  which  time  she 
left  the  hospital. 

The  aggregate  amount  of  foul  smelling  pus  that  came  from  the 
child's  various  wounds  was  almost  inconceivable,  and  yet  she  con- 
tinued to  gain  in  weight  and  improve  in  general  appearance. 

The  upper  cervical  lymph  glands  of  the  right  side  became  in- 
volved and  finally  broke  down  into  a  large  fluctuating  mass  a  little 
below  the  mastoid  wound. 

On  July  16,  1914,  the  child  was  again  sent  to  the  hospital,  for 
the  third  time,  and  this  mas.s  of  suppurating  glands  was  dissected 
out. 

The  tuberculin  treatment  was  continued,  as  already  stated, 
throughout  the  entire  summer  and  winter  of  1914-15,  until  the 
end  of  March.  Then,  as  the  purulent  discharge  from  the  middle 
ear  still  continued,  a  culture  was  made  from  the  pus  streptococcus 
haemaliticus  and  an  autogenous  vaccine  was  prepared.  She  was 
given  injections  of  this  autogenous  vaccine  through  April  and  ^lay. 
1915. 

The  discharge  from  the  various  wounds  diminished  gradually 
and  finally  ceased,  and  the  mastoid  wound  healed.  The  purulent 
nasal  secretion  also  ceased.  During  this  time  the  child  gained 
steadily  in  health  and  strength,  indeed  became  quite  robust. 

On  July  14,  1915  she  was  again  brought  to  me  after  having  been 
away  for  several  weeks.  Her  mother  reported  that  she  had  been 
awake  all  the  previous  night   with  pain,  again  in  her  right  ear. 
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Her  temperature  was  then  105.2° ;  pulse,  137 ;  respiration,  44. 
There  was  a  swelling  behind  the  ear  in  the  old  cicatrix,  which  was 
tender  and  fluctuating.  There  was  also  a  discharge  from  the  ear, 
whicli  had  commenced  suddenlj'. 

She  was  immediately  sent  to  the  hospital  and  prepared  for  a 
radical  mastoid  operation.  The  usual  incision  was  made  through 
the  old  cicatrix  and  the  soft  parts  were  separated.  There  was  pus 
and  granulation  tissue  deep  in  the  wound,  and  when  the  writer 
commenced  to  ream  out  the  unhealthy  bone  around  the  aditus 
it  was  noted  that  the  entire  posterior  bony  canal  wall  seemed  t'> 
move.  Further  dissection  revealed  the  fact  that  nature  had 
separated  the  whole  skeleton  of  the  mastoid  process  together  with 
all  the  posterior  canal  wall,  thereby  practically  performing  a 
radical  mastoid  operation.  This  entire  large  seciuestrum  was 
removed  en  masse  and  sent  to  the  laboratory  for  examination. 
Such  unhealthy  bony  tissue  as  surrounded  the  sequestrum  was 
curetted  away,  especially  over  and  around  the  temporosphenoidal 
lobe,  where  quite  a  large  area  of  the  dura  was  exposed,  as  was  also 
a  considerable  part  of  the  lateral  sinus.  The  usual  flaps  were  cut, 
and  the  posterior  incision  was  sewed  up  except  for  a  small  drain  at 
the  lower  extremity,  and  the  wound  was  packed  in  the  usual  manner 
through  the  auditory  canal. 

The  child's  temperature  immediately  dropped  to  normal.  Tlie 
next  day  it  rose  to  104.4°,  and  gradually  came  down,  not  going  again 
above  102°  on  the  second  day,  when  it  reached  normal  and  so  re- 
mained. 

On  account  of  the  large  area  of  exposed  dura  and  the  previous 
tubercular  condition,  it  was  feared  that  possibly  a  meningitis  might 
develop,  but  no  signs  of  this  appeared  at  any  time.  Furthermore, 
all  the  stitches  in  the  cicatrix  held  splendidly  and  the  skin  remained 
jierfectly  healthy  in  appearance.  Wlien  the  drain  was  removed 
from  the  bottom  of  the  mastoid  wound  another  washing  with  saline 
.solution  was  run  in  the  external  canal  and  out  through  the  small 
opening  at  the  lower  extremity  of  the  wound.  This  also  was  ex- 
amined in  the  laboratory  for  tubercle  bacilli,  but  none  were  found. 
The  child  made  an  excellent  convalescence,  and  was  able  to  leave  the 
liospital  on  July  28,  1915.  two  weeks  after  the  operation,  returning 
daily  thereafter  for  dressing  of  the  radical  mastoid  Avliich  proceed- 
ed to  heal  normally  and  liealthily  in  the  usual  time. 

Since  then  the  mother  has  brought  the  child  in  regularly  every 
month.     The  little  patient  has  remained  perfectly  well  and  strong. 
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aud  lias  gained  greatly  iu  weight  until  when  1  saw  her  last  on  May 
second,  she  presented  the  appearance  of  an  unusually  healthy 
normal  child.     She  has  not  had  a  single  cold  all  winter. 

Since  the  healing  of  the  radical  mastoid  last  August,  there  has 
been  no  discharge  whate^•er  from  the  ear,  which  is  dry  and  healthy. 
The  facial  paralysis  still  exists,  but  is  gradually  dimini.shing,  as  the 
child  can  now  partially  close  the  lids  of  the  right  eye. 

Pathological  report  by  Dr.  J.  G.  Dwyer:  The  sequestrum  in- 
cludes a  skeleton  of  all  the  mastoid  process  down  to  the  external 
semicircular  canal.  Histological  examination  of  the  sequestrum 
shows  typical  tuberculosis  of  the  bone. 


TIIH   I'.ACTERIOLOGY  OF  THE   SIU^JIUCOSA  IX   OZENA.* 

V.y    CI^^l'lJlC    E.    COOPEIt.   M.    D.,    Denver,    Colo. 

That  ozena  is  due  to  some  infeetiou  is,  I  believe,  the  opinion  of 
most  rhinologists.  The  exact  etiologic  factor  or  factors,  not  as 
yet  accepted  by  a  majority,  or  proveu  by  abundant  clinical  or 
experimental  evidence,  leaves  the  qiiestion  in  an  unsettled  state 
and  warrants  our  attention  to  any  effort  of  investigation  along 
new  lines,  or  endeavor  to  support  old  theories  by  new  evidence, 
or  reiteration  of  established  knowledge  which  may  have  been 
forgotten  in  the  confusion  incident  to  the  contradictory  views 
more  recently  formulated. 

Atrophic  rhinitis  is  a  generic  term  of  broad  application  suitable 
to  any  atrophic  process  within  the  nose,  and  the  conditions  to 
which  it  applies  nuist  be  separated  and  reassembled  into  groups 
from  demonstrable  symptoms  other  than  the  atrophy.  One  of 
these,  ozena,  is  probably  the  most  striking,  and  in  itself  constitutes 
a  most  ready  and  fundamental  division.  Too  much  importance, 
however,  should  not  be  attached  to  the  foul  odor,  for  it  is  a 
variable  symptom  even  in  those  cases  which  we  are  accustomed 
to  consider  as  true  ozena,  being  present  at  one  time  and  absent  at 
another,  being  subjective  in  one  ease  and  objective  in  another, 
being  readily  distinguishable  by  one  observer  and  difficultly  so  by 
another,  varying  in  quality  and  degree  in  different  cases  as  well 
as  with  the  individual's  efforts  at  cleanliness. 

However  inefficient  our  olfaetoi-y  sense  and  inicertain  ozena 
may  be,  we  rely  upon  them  to  form  a  basic  classification,  using  the 
odor  for  tliis  purpose  only  when  it  is  apparent  to  the  observe)- 
or  when  a  definite  hi.story  of  its  objective  character  may  be 
obtained  from  the  jiatient.  We  therefore  classify  our  cases  into 
those  with  Ozena  and  those  witliout  ozena. 

That  many  cases  of  atroi)hic  rhinitis  are  complicated  by  other 
conditions,  such  as  tuberculosis,  accessory  sinus  disease,  opera- 
tions, age,  is  common  observation  ;  and  that  such  associations  may 
l)redispose  to  its  developnu-nt  cannot  l)e  denied,  e.  g.,  the  atrophy 
of  tuberculosis;  or,  in  certain  instances,  may  be  very  active 
etiological  factors,  as  sinns  infection,  is  ])robable;  nevertheless 
some  infectious  agent  operating  witliin  the  tiss\u^s  affected  is  the 
most  likelv  fundamental   cause. 


'290 


C.   E.  COOPER. 


That  cases  with  ozena  eaiiuot  be  pathologically  distinguished 
from  those  without,  is  unfortunate.  The  histological  changes  are 
the  same  in  both  instances.  Histologic  pathology  does,  however, 
demonstrate  the  character  of  tissue  involved,  the  extent  and  type 
of  alteratit)ii,  and  suggests  that  we  extend  our  search  into  the 
siibniucosa,  a  study  of  which  may  reveal  some  information  of 
value. 

About  the  time  "The  Collective  Investigation  of  Ozena"  was 
begun,  Dr.  Frederick  Cobb  of  Boston  presented  a  paper  before  this 
l)ody  on  Abels  bacillus  as  a  cause  of  ozena,  and  largely  for  my 
own  information,  not  having  in  view  any  publication  of  results, 
I  took  surface  cultures  of  all  the  cases  I  saw. 

It  is  a  pleasure  to  here  acknowledge  my  thanks  to  Dr.  Ward  T. 
Burdiek,  formerly  professor  of  bateriology,  Jledical  Department. 
University  of  Arts  and  Sciences,  St.  Louis,  now  bacteriologist  for 
the  National  JeAvish  Hospital  for  Consumptives,  Denver,  and 
bacteriologist  of  the  Clinical  and  Surgical  Pathology  Laboratory. 
Denver,  for  his  great  assistance  in  this  study,  having  performed 
all  of  the  liacteriologieal  examinations  here  incorporated.  Also 
to  the  National  Jewish  Hospital  for  the  courtesies  extended  in 
permitting  me  the  use  of  its  laboratories,  and  to  Dr.  Philiii  Hill- 
kowitz.  pathologist,  for  his  valuable  assistance. 

Dr.  Burdiek  identified  Abels  bacillus  existing  in  a  case  of  ozena 
as  a  separate  distinct  bacillus  from  the  bacillus  mueosus  capsnla- 
tus  of  Friedlander. 

From  a  culture  of  the  surface  secretion,  he  recovered  a  gram- 
negative,  rod-shaped,  non-motile,  non-liquefying,  non-chromogenie, 
nou-sporogenous,  capsulated  organism,  usually  occuriug  in  pairs, 
which  did  not  coagulate  milk,  produced  slight  acid  in  seven  days, 
l)roduced  no  indol,  gave  a  negative  Voges-Proskauer  reaction, 
and  formed  two  parts  hydrogen  to  one  part  carbon  dioxide  when 
grown  on  dextrose  ;  thereby  conforming  to  the  biological  character 
of  Abels  bacillus.  Owing  to  the  difference  of  opinion  among 
bacteriologists  as  to  the  identity  of  the  so-called  bacillus  ozena, 
described  by  Abel  in  1896,  he  undertook  the  dift'erentiatiou  of  this 
organism  by  a  study  of  its  fermentative  powers. 

The  power  of  carbohydrate  cleavage  possessed  by  a  large 
number  of  bacteria,  is  a  more  or  less  specific  characteristic  of  a 
given  species  of  microorganisms,  and  for  this  reason  is  extensively 
used  as  a  method  for  the  biological  differentiation  of  bacteria. 
.Much  careful  work  upon  this  question  has  disclosed  the  fact  that 
the  speeific  carbohydrate  si)litting  powers  of  any  given   siieeies 
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are  eoustant  and  miehauged  through  many  generations  of  artificial 
eultivation.  Thus  differentiation  of  the  gram-negative  bacteria, 
the  members  of  the  pueumococcus-streptoeoccus  group,  and  the 
diphtheria  group  can  now  largely  be  made  by  the  study  of  their 
sugar  fermentations. 

The  organism  with  which  Abels  bacillus  is  most  often  confused 
is  the  bacillus  mucosus  capsulatus  of  FriecUander.  He  therefore 
made  a  comparative  study  of  these  tAVo  organisms  on  eight 
different  sugars,  viz.,  dextrose,  sacclirose  dextrin,  raffinose.  lactose, 
maltose,  inixliu,  and  mannit  (Fig.  ]),  using  1  per  cent,  of  each 
sugar  in  sugar  free  bouillon  and  carry  all  observations  over 
a  period  of  thirteen  days. 

In  none  of  the  experiments  was  iuulin  fermented  by  either 
organism.  In  each  experiment  Abels  bacillus  refused  to  ferment 
sacchrose  and  lactose  until  the  eighth  or  ninth  day,  when  ferment- 
ation of  the  sacchrose  progressed  quite  rapidly,  the  lactose  usually 
lagging  behind  a  few  hours:  fermentation  of  the  latter  being  less 
marked.  Kapid  fermentation  of  these  sugars  by  the  growth  of 
the  bacillus  mucosus  capsulatus,  began  in  the  first  twenty-four 
hours.  The  most  marked  fermentation  produced  by  Abels  bacillus 
occurred  in  the  mannit,  which  always  reached  the  maximum  with- 
in forty-eight  hours,  the  bacillus  mucosus  capsulatus  sliowing 
much  less  ability  to  ferment  this  sugar. 

Considerable  difference  in  cultural  characteristics  was  also 
observed,  the  growth  of  Abels  bacillus  being  generally 
more  profuse,  mucoid,  stringy,  opalescent  and  white  tlian 
that  of  the  bacillus  mucosus  capsulatus.  It  was  noted  that 
bacillus  mucosus  capsulatus  always  produced  gas  bubbles  in 
glycerin-agar  stabs  within  twenty-four  hours,  while  Abels 
bacillus  did  not.  Abels  observation  that  old  cultures  of  bacillus 
mucosus  capsulatus  always  tui'n  the  medium  brown  is  correct. 
Abels  bacillus  does  not.  Al)els  bacillus  always  produced  a  slight 
ring  at  the  surface  of  the  medium  and  the  bacillus  mucosus 
capsulatus  did  not.  ^Microscopically,  Abels  bacillus  shows  a  more 
marked  capsule  formation  than  the  bacillus  mucosus  capsulatus. 
(Figs.  2  and  3).  The  bacillary  bodies  of  the  former,  being  some- 
what larger  than  those  of  the  bacillus  mucosus  capsulatus.  The 
strain  of  the  bacillus  mucosus  capsulatus  used  in  these  experiments 
was  isolated  from  the  blood  of  a  ]iatient  suffering  from  Fried- 
lander  pneumonia.  It  would  ajipear  from  the  above  that  Abels 
bacillus  and  the  bacillus  m>icosiis  cajisulntus  are  separate  and 
distinct  species  of  the  same  genus. 
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This  investigation  of  the  bacterial  tlora  on  the  surface  of  the 
mucous  membrane  was  continued  until  about  August,  1913,  when 
attention  was  "directed  to  the  study  of  the  bacteriology  of  the 
submucosa  by  an  article  of  Dr.  Jonathan  Wright,  published  in  th" 
Laryngoscope  of  June,  1913. 

Although  in  a  manner  irrevelant  to  the  subject  of  this  paper, 
it  would  be  apropos  to  insert  that  we  almost  constantly  found 
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Fig.  1.  Proportion  of  length  of  inner  tube  filled  with  gas  in  m.  m. 
Aliels  bacillus  on  the  mucous  membrane  surface  of  eases  of  true 
ozena,  which  emitted  a  foul  odor  to  the  observer  or  those  in  which 
we  obtained  a  definite  history  of  having  had  a  stench  noticeable  to 
persons  other  than  the  patient :  and  an  absence  of  this  bacillus  in 
the  non-ozenous  variety  or  in  the  terminal  stage  of  the  ozenous 
form.  I?y  lerminal,  is  meant  a  stage  of  pronounced  atrophy  with 
small  if  any  crusts  at  the  time  of  examination,  and  indistinci   li' 
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any  odor;  but  giving  a  histoiy  of  former  unmistakable  ozena  and 
crusts.  Such  eases  are  not  of  uncommon  occurrence  and  i"epresent 
the  end  result  of  a  prolonged  atrophic  process,  or  of  a  less  lengthy 
but  more  acutely  active  one. 

It  is  also  the  observation  of  Dr.  Burdick  that  though  examining 
many  sputums  at  the  National  Jewish  Hospital  for  Consumptives, 
as  well  as  in  his  clinical  laboratorv.  and  accessorv  sinus  discharges 
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.B.  Muc.  Caps. 


in  the  course  of  making  vaccines,  and  infectious  material  from 
other  portions  of  the  body,  he  seldom  encounters  Abels  bacillus 
except  in  cultures  from  cases  of  atrophic  rhinitis.  This  is  not 
advanced  as  an  argument  in  favor  of  Abels  bacillus  as  the  etiologic 
factor  of  ozena,  but  is  merely  a  statement  of  a  clinical  observation. 
In  Dr.  Wright's  article  the  opinion  that  a  periostitis  of  some  un- 
known systemic  cause  as  the  etiologic  factor  is  expressed.     He 
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deals  largely  with  the  histologic  chauges  aucl  while  uufortuuately 
not  giving  a  tangible  eonei'ete  cause,  but  leaving  the  problem  in- 
completed iu  the  statement  "unknown  systemic  cause"  his  article 
leads  anyone  inclined  to  accept  the  theory  of  a  specific  or  multiple 
infection  as  the  cause,  into  the  conclusion  to  investigate  the  bac- 
teriology of  the  submucosa  and  periosteum. 

This  was  done  as  follows.    Two  cultiires  of  each  ease  were  made. 
The  first  from  the  surface  of  the  mucous  membrane,  using  a  loop 


B.    iluo.    Caps. 

B.     Ozaenae. 

Agar  Stab. 

Growth  along  puncture.   Sur- 
face    growth.      Spread     out 
over      media.       Yellowish 
white,  no  bubbles. 

Growth  along  puncture. 
More  profuse  at  top.  No 
bubbles.  Surface  growth 
circumscribed,  white,  mu- 
coid,  smeary,  opalescent. 

Asar  Slant. 

Profuse,   whitish,  sticky,  mu- 
coid growth  limited  to  track 
of  needle. 

Dew-drop  like,  mucoid,  white 
growth  si)read  over  surface 
of  agar. 

Agar    Plate. 

Small,      entire,      opalescent, 
surface     colonies     llOI.     in 
Diam.  in  2  4  hrs. 

Profuse,  entire,  opalescent 
surface  colonies,  5MM.  in  2  4 
hours. 

Blood   Agar 
Plate. 

Same  as  agar  plate. 

Same  as  agar  plate. 

Gelatine    stab. 

No  liquefaction. 

No  liquefaction. 

Glycerin    Agar 
Stab. 

Mo  surface  growth.     Filiform 
along  inmcture.      Many  bub- 
bles in  twenty-tour  hours. 

Same.     No  bubbles. 

Blood    Serum. 

Same  as  agar  slant. 

Same  as  agar  slant. 

Potato. 

Shiney    growth    along    track 
3f   needle  iu   24    hours.      No 

pigment. 

5a  me. 

Bouillon. 

Diffusely  clouded.     No  pelli- 
cle in  2  4  hours.     Same  in  4  8 
hours. 

Diffusely  clouded.  Slight 
ring  in  2  4  hours.  Same  in 
4S   hours. 

Litmus  Milk. 

Not    coag.      Slightly    acid    7 
days. 

Same. 

of  the  moist  secretion  around  a  crust  or  from  under  the  inferior 
or  middle  turbinate,  innoculated  upon  an  agar  slant.  Later,  in 
an  eifort  to  isolate  the  Perez  coccobacillus.  bouillon  and  a  part 
of  the  crust  was  used.  The  second  from  underneath  tlie  mucous 
membrane  of  the  inferior  turbinate,  as  close  to  the  bone  as  possible. 
The  vestibule  and  inferior  turbinate  were  cleansed  with  some 
weakly  antiseptic  alkaline  solution;  the  vestibule  sponged  with 
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alcohol  and  the  turliiiiate  anesthetized.  The  anterior  end  of  the 
turbinate  was  painted  with  tincture  of  iodin  and  a  sterile  needle 
connected  with  a  sterile  syringe  was  introduced  through  the 
iodinized  area  to  the  bone.  The  bone  was  hugged  by  the  needle 
while  several  stabs  were  made  along  the  turbinate  imderneath  the 
mucous  membrane.  Several  stabs  were  necessary  to  produce 
enough  traumatism  to  cause  some  bleeding  and  a  collection  along 
the  line  of  puncture,  of  the  tissue  plasma.  The  blood  and  plasma 
were  then  drawn  into  the  .syringe.  The  amount  varied  in  quantity 
in  different  instances,  from  a  few  drops  to  a  cubic  centimeter  or 
more.  The  needle  and  syringe  were  withdrawn,  the  needle  dis- 
connected from  the  syringe  and  the  latter 's  contents  dropped  into 
a   bouillon  culture.     At  no  time,  except  at  the  end  of  the  pro- 


cedure, was  the  needle  withdrawn  from  the  subnuicosa  after  once 
entering  it. 

That  this  technique  may  be  open  to  criticism  is  undoubted,  but 
it  is  as  good  as  any  and  great  care  was  always  taken  to  keep  the 
contents  of  the  syringe  from  the  time  they  entered  until  innoeu- 
lated  into  the  bouillon  free  from  contamination.  That  it  was 
efficient  may  be  concluded  from  the  results.  Not  infrequently, 
different  bacteria  were  found  in  the  submueosa  than  on  the  mucous 
membrane  surface.  Occasionally,  for  verification,  two  submucous 
cultures  were  taken  on  different  days:  they  were  alike  in  result 
except  in  one  instance. 

It  is  a  reasonable  assumption,  that  if  atrophic  rhinitis  with 
ozena  is  an  infectious  process  involving  bone  periosteum  and 
mucosa,  the  infectious  agent  should  be  present  in  and  recovered 
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from  the  suhiuueosa  at  some  stage  of  the  disease.  Its  preseuee  iu 
this  loeality  as  compared  with  the  surface,  being  of  far  greater 
value,  because  of  the  ease  with  which  all  sorts  of  microorganisms 
find  access  to  and  remain  upon  the  surface  of  an  atrophic  case 
with  its  changed  cellular  structure  and  absent  cilia.  That  if  due 
to  a  periostitis  of  some  iiukuowu  systemic  cause,  the  submucosa 
in  a  majority  of  the  cases  at  least  should  be  sterile;  recognizing  of 
course,  the  possibility  of  an  invasion  by  bacteria  of  an  already 
passively  congested  tissue.  That  if  due  to  any  specific  organism 
capable  of  growth  on  the  ordinary  media,  that  organism  shoidd 
be  quite  commonly  found. 

An  analysis  of  our  eases  shows : 

Number  of  cases  iu  which  both  surface  and  submucous  cultures 
were  taken,  33.    Divided  clinically, 

A.  Active  20.    Showing  the  usual  clinical  evidence. 

B.  Terminal  11. 

C.  Doubtful  2.  Showing  moderate  atrophy  and  crusts  and 
uncertain  odor.    Sex.    Males  15,  females  18. 

Conjugal  condition.    ^larried  7.    Single  26. 
Age.     From  10  to  20  years,  14  eases. 
20  to  30  years,  8  case.s. 
30  to  40  years,  5  eases. 
40  to  50  years,  2  cases. 
50  to  60  years,  3  cases. 
60  to  70  years,  1  case. 
Other  iiK  inbcrs  in  the  same  family  affected. 
.Mother  iu  one  instance,  father  once,  brothers  four  times,  sisters 
four  times,  son  once,  other  relatives  eight  times,  not  stated  seven 
times  and  no  other  members  affected  iu  sixteen  instances. 

Duration  of  the  diseases: 
From  1  to  10  years,  18  cases.     From  20  to  25  years,  2  cases. 
10  to  15  years,  5  eases.  25  to  30  years,  2  cases 

15  to  20  years,  4  cases.  30  years  +,  2  cases. 

Intensity  of  ozena.  Doubtful  in  one  terminal  case.  Certain  in 
three  terminal  cases  and  in  eighteen  active  ones. 

History  of  ozena  in  six  terminal  cases,  four  active  cases  and  in 
one  doubtful  one. 

Xationality.  American,  sixteen  cases.  Swedish,  six  cases.  Rus- 
sian, eight  eases.  English,  one  case,  ifexican.  one  case.  Not 
stated,  one  case.  * 

Religion.  Jewish,  eight  cases.  Catholic,  seven  cases.  Lutheran, 
seven  cases.  Protestant,  five  eases.  Not  stated,  five  cases.  None 
one  case. 
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Complications.     Xiiniber    of    cases    eoinplieated,    eighteen,    not 
eomplieated,  fifteen. 

a.  Syphilis  suspected,  three  cases;  no  -(-  Wassermanu. 

b.  Nasal  lupus,  one  case. 

e.     Pulmonarj'  tuberculosis,  six  cases. 

d.  Larj'ugeal  tuberculosis,  one  case. 

e.  Sinusitis,  five  cases.    Ethmoid,  three  cases,  maxillary,  one 
case  and  frontal,  one  ease. 

f.  Operations,    etlimoid   two    cases    and    ethmosphenoid,    one 
case. 

g.  Purulent  rhinitis  in  childhood,  one  case, 
h.     Chronic  tonsillitis,  three  cases. 

RaCTF.RIAT.  FlXDIXGS. 

^1.     Ttnninal  casa-. 

Abels  bacillus  on  the  surface,  five  cases,  within  the  submucosa, 
two  cases. 

Staphylococcus  on  the  surface,  five  cases,  within  tlie  submucosa, 
five  cases. 

Pseudo-diphtheria   on  the  surface,  one  case,  within  the  sub- 
mucosa, none. 

Pneumococcus  on  the  surface,  one  case,  within  the  submucosa, 
none. 

No  growth  on  the  surface,  none  within  the  submucosa,  four 
cases. 
Hnctcrial  associations — terminal  cases. 

Abels  bacillus  on  the  siirface  and  within  tiie  submucosa,  two 
cases. 

Abels  bacillus  on  the  surface  and  no  growth  within  the  sub- 
mucosa, one  case. 

Abels  bacillus  on  the  surface  and  staphylococcus  within  tlie 
submucosa,  one  case. 

Abels  bacillus  and  staphylococcus  on  the  surface  and  no  growth 
within  the  submucosa,  one  case. 

Staphylococcus  on  the  surface  and  within  the  submucosa,  two 
cases. 

Staphylococcus  on  the  surface  and  no  growth  within  the  sul)- 
mucosa,  two  cases. 

Pseudo-diphtheria  on  the  surface  and  staphylococcus   within 
the  submucosa,  one  case. 

Pneumococcus  on  the  surface  and  staphylococcus  within  the 
submucosa,  one  case. 
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Ill  a  majoritj'  of  the  terminal  cases  we  are  cout'ronted  with  thi 
fiudings  of  either  a  staphylococcus  or  a  sterile  culture  from  the 
submiicosa.  This  seems  i-eadily  explainable  when  we  consider  that 
we  are  dealing  with  a  late  stage,  or  a  natural  arrest  as  it  were,  of 
former  activity  and  the  causative  organism  has  either  disappeared 
entirely,  or  exists  in  such  sparse  niimbers  as  to  be  infrequenth' 
present  in  the  tissue  plasma ;  thereby  they  may  be  absent  from  that 
plasma  used  for  cultural  purposes,  but,  however,  leaving  behind  a 
monument  of  its  previous  existence  in  the  very  evident  sclerosis 
of  the  mucous  membrane. 

That  such  is  not  always  the  case,  and  that  we  do  at  times  find 
pathologic  organisms  in  the  submucosa  of  clinically  terminal  cases 
indicates  an  error  in  the  classification  or  a  stage  of  the  disease 
sufficiently  advanced  to  be  considered  terminal,  yet  not  so  far  that 
the  etiologic  factor  has  completed  its  work  and  disappeared.  Then 
too,  small  areas  of  the  submucosa  e.  g.  around  the  acini  of  a  gland, 
might  still  harbor  tlie  organism  while  the  greater  substance  be 
free  of  it.  It  might  be  more  tersely  put  by  saying,  that  the  disease 
has  almost,  but  not  entirely  reached  the  stage  of  its  self  limitation. 

A  few  illustrative  points  may  be  gathered  from  a  study  of  the 
individual  cases  under  this  heading. 

Case  K.  J.  Female,  15  years  of  age.  Duration  aljout  ten  .vears. 
Extensive  atrophy,  but  no  odor  or  crusts  at  present.  History  of  former 
ctnjts  and  odor.  Complaint,  excessive  dryness.  Apparently  an  active, 
quickly  progressive  case.  Bacteriologic  findings,  Abels  bacillus  on  the 
surface  and  within  the  submucosa.  An  advanced  case  clinically  ter- 
minal, but  bacteriologically  active. 

Cage  M.  0.  Female,  3  8  years  old,  single.  Duration  of  the  disease 
from  12  to  15  years.  Few  crusts,  slight  odor  now,  but  a  definite  his- 
tory of  former  odor.  Acute  frontal  suppuration  ten  years  ago  followed 
by  an  increase  in  the  crusts  and  odor.  This  was  probably  an  extension 
of  the  disease  to  the  frontal  sinus  which  is  still  discharging  slightly. 
Advanced  atrophy.  Complaint,  chronic  laryngitis.  Bacteriological 
findings,  Abels  bacillus  on  the  surface  and  within  the  submucosa. 
Illustrates  a  well  advanced  case  of  low  activity,  clinically  terminal  but 
liacteriologically  active  and  probably  kept  so  by  the  frontal  sinus  sup- 
puration.    No  Perez. 

Case  E.  Male,  18  years  old,  single.  Pulmonary  tuberculosis.  His- 
tory of  nasal  secretion  all  of  his  life.  Close  association  with  a  dog. 
Advanced  atrophy.  Former  crusts  and  odor.  Bacteriological  findings, 
staphylococcus  on  the  surface  and  sterile  culture  from  within  the  sub- 
mucosa. Indicates  an  early  onset  and  self  limitation.  The  influence 
of  the  pulmonary  tuberculosis  is  nil  as  it  is  of  recent  origin. 

Case  E.  Female,  5  4  years.  Duration  of  disease  .3  0-|-  years.  A  few 
crusts.  Extensive  fibrosis.  Definite  history  of  former  odor.  Bacteri- 
ological findings,  Abels  bacillus  on  the  surface  and  a  sterile  culture  from 
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within  the  submucosa.  The  Abels  bacillus  found  on  the  surface  is 
probably  from  the  ethmoid  and  it  would  be  remarkable  indeed  if  during 
thirty  years  the  ethmoid  had  not  become  infected. 

Cajie  A.  W.  Male,  52  years.  Extensive  fibrosis.  Last  ozena  ten 
years  ago.  Duration  of  the  disease,  20+  years.  Bacteriological  find- 
ings, staphylococcus  on  the  surface  and  a  sterile  culture  from  within 
the  submucosa.  Illustrates  the  disappearance  of  the  etiological  factor 
with  the  completion  of  the  fibrosis.  Note  the  extent  of  the  lesion, 
duration  of  the  disease  and  the  absence  of  ofeena  for  ten  years. 

Case  M.  Most  marked  atrophy  I  have  ever  seen.  Duration  of  the 
disease,  20+  years.  Slight  crusts  and  odor,  which  latter  is  not  defi- 
nitely located  in  the  nose  because  of  the  filthy  condition  of  the  patient. 
Bacteriological  findings,  a  staphylococcus  on  the  surface  and  within 
the  submucosa.  Probably  best  interpreted  as  an  ending  of  the  cavity 
and  disappearance  of  the  etiologic  factor. 

Case  Sr.  D.  Female,  single,  21  years  of  age.  Excessive  nasal  dis- 
charge in  childhood  and  catarrh  all  of  her  life.  No  activity  at  present, 
great  atrophy.  Neither  odor  nor  crusts  were  ever  well  marked.  Pul- 
monary tuberculosis  now.  Bacteriological  findings,  pneumococcus  on 
the  surface  and  a  staphylococcus  within  the  submucosa.  This  case  is 
erroneously  classified  and  should  be  considered  as  an  atrophic  rhinitis 
without  ozena  because  of  the  very  indefinite  history  of  odor  and  crusts. 
Perez  not  found  or  expected. 

B.     Doubtful  cases. 

Case  1.  A  surface  culture  of  Abels  l)acillus  and  colon  liacillus,  with  a 
staphylococcus  within  the  submucosa  were  found. 

Case  2.  A  surface  culture  of  Abels  bacillus  and  a  staphylococcus 
within  the  submucosa  were  present. 

These  two  cases  were  difficult  to  classify  ami  so  segregaled  into 
a  doubtful  column.  Tliey  were  both  in  young  persons,  one  a 
female,  the  other  a  male.  The  odor  and  history  of  odor  was  in- 
definite, the  atrophy  not  extensive,  the  crusts  not  marked  and  the 
duration  but  a  few  years.  Such  is  not  typical  of  the  early  stage 
of  ozena  where  very  definite  odor,  crusts  and  progressing  atrophy 
are  commonly  present.  However  they  did  have  these  characteris- 
tics, but  in  a  moderate  degree  and  so  were  considered  doubtful. 

The  bacteriological  findings,  under  the  circumstances,  are  of 
some  interest  as  Abels  bacillus  was  fotmd  on  the  surface  and  a 
staphylococcus  within  the  submucosa  in  both  cases  and  I  am  in- 
clined to  the  opinion,  that  eventually  the  submucosa  will  be  in- 
vaded by  the  Abels  bacillus  from  some  focus  of  confined  infection 
in  the  mucous  membrane  and  that  then  the  disease  will  progress 
along  the  usual  cottrse. 

An  unsuccessful  attempt  was  made  to  isolate  the  Perez  organism 
from  one  of  these  cases. 
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C.     Active  cases. 

Abels  bacillus   on   the  .surface   ;uid   witliio   tlir   suhmucosa.   7 
cases. 

Abels  bacillus  ou  the  .surface  and  some  other  organi.sm  witliio 
the  submucosa,  5  eases. 

Other  organisms  on  the  surface  and  Abels  bacillus  within  the 
submucosa,  2  cases. 

(Thus  it  is  present  in  70%  of  the  cases). 

Pneumococcus   on    the   surface,   4   cases   and   within   the   sub 
nuicosa,  2  cases. 

Pseudo-diph.  on  the  surface,  2  cases  and  within  the  subnui- 
eosa,  1  case. 

b.     Influeuza  ou  the  surface,  1  ease,  and  withiu  the  submucosa, 
3  cases. 

Streptococcus  on  the  surface,  1  case,  and  within  the  submu- 
cosa, 2  cases. 

Staphylococcus  ou  the  surface,  1  case,  and  within  the  submu- 
cosa, 2  eases. 

Koch-weeks  on  the  surface,  0   cases,  aud   within   the  submu- 
cosa, 1  case. 

Colon  on  the  surface,  1  case,  and  within  the  submucosa,  0  cases. 

Paratyphoid  on  the  surface,  1  case,  and  within  the  submu- 
cosa, 1  case. 

Sterile  on  the  surface,  1  case,  and  within  the  submucosa,  0  case. 

The  above  organisms  were  found  associated  in  the  individual 
cases  as  follows : 

Abels  bacillus  on  the  sui'face  and  within  the  submucosa,  7  cases. 

Abels  bacillus  on  the  surface  and  bacillus  influenza  within  the 
submucosa,  2  cases. 

Pneumococcus  colon  on  the  surface  and  Koch-Weeks  witliiu  the 
submucosa,  1  case. 

Abels  bacillus  and  staph.ylococcus  on   the  surface  and  Abels 
Iiacillus  within  the  submucosa,  1  ease. 

Pseudo-diphtheria  on  the  surface  and  within  the  submucosa, 
1  case. 

Pneumococcus,  Abels  bacillus  and  streptococcus  on  the  surface 
and  streptococcus  within  the  submucosa,  1  case. 

Sterile  culture  on  the  surface  and  Abels  bacillus  and  staphylo- 
coccus within  the  submucosa,  1  ease. 

Pneumococcus  and  Abels  bacillus  on   the  surface   and   Aliel- 
bacillus  within  the  submucosa,  1  case. 

Pneumococcus  and  bacillus  Influenza  on  the  surface,  bacillus 
Influenza  within  the  submucosa.  1  ease. 
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Abels  bacillus  on  the  surface  and  staphylococcus  within  the 

submucosa,  1  case. 

Abels  bacillus  and  pseudo-diphtheria  on  the  surface  and  Abels 

bacillus  within  the  submucosa,  1  case. 

Paratyphoid  on  the  surface  and  within  the  submucosa,  1  case. 
Streptococcus  brevis  on  the  surface  and  within  the  submucosa, 

1  case. 

In  addition  to  the  noted  frequency  with  which  Abels  bacillus 
is  associated  either  upon  or  within  the  mucous  membrane  of  these 
ca.ses,  the  other  organisms  isolated  quite  commonly  produce  both 
acute  and  chronic  inflammations,  within  the  boundaries  of  which, 
from  a  clinical  and  patholosrical  standpoint,  atrophic  rhinitis  can 
be  readily  placed. 

Condensed  case  histories. 

Case  D.  Female,  40+  years  of  age.  Typical  case.  Son  has  a  puru- 
lent rhinitis,  odor,  crusts  and  atrophy  are  present.  Duration  many 
years.  Bacteriological  findings,  Abels  bacillus  on  the  surface  and  with- 
in the  submucosa. 

Case  B.  Z.  Male,  24  years  of  age.  Duration  5  years,  during  which 
time  there  has  always  been  odor  and  crusts.  Usual  degree  of  atrophy. 
Bacteriological  findings,  .\bels  l^acillus  on  the  surface  and  within  the 
submucosa. 

Case  y.  C.  Female,  13  years  of  age.  Ozena,  crusts  and  atrophy. 
Mother  and  one  sister  also  affected.  Bacteriological  findings,  Abels 
liacillus  on  the  surface  and  within  the  submucosa. 

Case  Miss  S.  Female,  24  years  of  age.  Xurse.  Duration  since 
childhood.  An  advanced  case  approaching  a  terminal  stage.  Crusts 
and  ozena  not  as  bad  as  formerly.  Bacteriological  findings,  Abels  bacil- 
lus on  the  surface  and  within  the  submucosa. 

There  were  several  other  similar  cases,  a  condensed  history  of  which 
would  not  be  of  much  value. 

Case  H.  S.  Referred  by  Dr.  Robert  Levy.  Typical  case.  Female, 
1 2  years  of  age.  Duration  .5  years.  One  brother  and  mother  have 
"catarrh."  Adenoids  removed  3  years  ago.  Has  always  played  with 
3  dog.  Large  crusts,  definite  odor  and  atrophy.  Bacteriological  find- 
ings, streptococcus  brevis  on  the  surface  and  within  the  submucosa. 

Case  J.  W.  Male,  16  years  of  age.  Duration  6  years.  Father  has 
an  odorous  catarrh.  Large  sticky  foul  crusts,  marked  atrophy  and  an 
easily  bleeding  mucous  membrane.  Bacteriological  findings,  para- 
typhoid bacillus  on  the  surface  and  within  the  submucosa.  This  find- 
ing wasa  surprise  and  the  biological  characteristics  of  the  organism  were 
studied  on  all  of  the  usual  media,  resulting  in  the  conclusion  that  it 
l)elonged  to  the  enteritidis  group.     Wassermann  neg. 

Case  K.  A.  Female,  1.5  years  of  age.  "Catarrh"  for  many  years. 
Septum  deflected  to  the  left,  right  ethmoiditis.  History  of  odor,  marked 
atrophy  and  moderate  crusts.  Bacteriological  findings.  Abels  bacillus 
on  the  surface  and  within  the  submucosa. 
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Case  L.  Female,  2  0  years  of  age,  nurse.  Marked  atrophy  with 
ozena.  Duration  5  years.  Bilateral  ethmoiditis.  Bacteriological  find- 
ings, pneuniococcus  on  the  surface  and  a  Koch-Weeks  within  the  sub- 
niucosa.  No  history  of  any  conjunctival  inflammation.  No  Perez. 
This  is  probably  secondary  to  the  accessory  sinus  involvement. 

Case  A.  F.  Male,  IS  years  of  age.  Duration,  5  years.  Usual  clinical 
character.  Bacteriological  findings,  pseudo-diptheria  bacillus  on  the 
surface  and  within  the  submucosa. 

Case  X.  Female,  3S  years  of  age.  One  brother  also  affected  and  son 
has  a  purulent  rhinitis.  Typical  case.  Bacteriological  findings,  Abels 
bacillus  on  the  surface  and  bacillus  influenza  within  the  submucosa.  It 
would  appear  reasonable  to  consider  the  bacillus  influenza  as  the  more 
potent  of  the  two  as  it  occurs  underneath  the  mucous  membrane,  where 
we  find  the  most  striking  changes  in  the  atrophic  process. 

Case  a.  Male,  3  0-}-  years  of  age.  "Catarrh"  all  of  his  life.  Odor, 
crusts  and  atrophy  for  many  years.  Bacteriological  findings,  pneumo- 
coccus,  Abels  bacillus  and  streptococcus  on  the  surface  with  a  strepto- 
coccus within  the  submucosa.  No  Perez.  Rabbit  innoculated  with 
Ic.c.  twenty-four  hour  bouillion  culture  from  the  surface  crust,  con- 
tinued in  good  health.      Evidently  not  a  very  virulent  infection. 

Case  S.  Female,  3  8  years  of  age.  No  ozena  now,  but  a  definite  his- 
tory of  many  years  of  odor.  Marked  atrophy.  Crusts  in  youth  and 
occasionally  since  then.  No  other  members  of  her  family  similarly 
trouljled.  Bacteriological  findings,  sterile  culture  from  surface  with 
an  Abels  bacillus  and  staphylococcus  within  the  submucosa.  Note  the 
sterility  of  the  surface  and  the  presence  of  bacteria  underneath  the 
mucous  membrane. 

Case  Master  Jr.  Male,  1 4  years  of  age.  Chronic  tonsillitis,  almost 
choreic.  Crusts,  odor  and  atrophy.  Bacteriological  findings,  Abels 
liacillus  and  a  streptococcus  capsulatus  on  the  surface,  with  a  bacillus 
influenza  within  the  submucosa.       No  Perez. 

Case  Miss  J.  Female,  2  6  years  of  age,  single.  Duration  many  years. 
Crusts,  odor,  atrophy.  Typical  case.  Bacteriological  findings,  pneu- 
nioccoccus  and  Abels  bacillus  on  the  surface  and  Abels  bacillus  within 
the  submucosa.  A  second  submucous  culture  taken  several  months 
later  showed  both  an  Abels  bacillus  and  pneumococcus  within  the  sub- 
mucosa. No  Perez.  Rabbit  innoculated  with  a  crust  culture  died  in 
4  0  hours  and  the  pneumococcus  was  recovered  from  the  lung,  kidney, 
bladder,  urine,  heart's  l)lood,  liver  and  the  anterior  turbinate  of  the 
nose. 

Case  Miss  P.  p^emale  6  0-(-  years  of  age.  Duration  3  0-f  years. 
Marked  atrophy  and  odor,  moderate  crusts.  Chronic  ethmoiditis  and 
left  sphenoiditis.  Operation.  Bacteriological  findings,  Abels  bacillus 
and  a  pseudo-diphtheria  bacillus  on  the  surface,  with  Abels  bacillus 
within  the  submucosa.  The  prolonged  duration  and  activity  of  the  dis- 
ease was  no  doubt  due  to  the  sinus  involvement. 

Case  J.  Male,  3  0  years  of  age.  Marked  atrophy.  Ozena  severe  15 
years  ago  and  olfaction  greatly  diminished  10  years  ago.  Odor  recurs 
any  time  he  ceases  to  keep  the  nose  clean.  One  brother  also  affected. 
Pulmonary   tuberculosis   4    years   ago.     Bacteriological    findings,   pneu- 
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mococcus  and  bacillus  influenza  both  on  the  surface  and  within  the 
submucosa.  Xo  Perez.  Rabbit  innoculated  with  a  crust  culture  died 
in  48  hours  with  a  pneumococcus  septicemia.  At  autopsy  was  found  a 
pleuritis,  pericarditis,  a  purulent  exudate  into  the  pleural  cavity,  and  a 
marked  acute  inflammation  of  the  anterior  turbinate.  Cultures  from 
the  lung,  pericardium,  spleen,  heart,  kidney  and  anterior  turbinate, 
reveal  a  pneumococcus.  The  involvement  of  the  anterior  turbinate 
from  a  pneumococcus  infection  would  tend  to  lessen  the  claim  of  Perez 
that  such  an  effect  is  a  specific  reaction  of  his  coccobacillus. 


The  Perez  Coccobacillus. 

In  twehe  ea.ses,  one  doubtful,  three  terminal  and  eight  active, 
most  of  whom  were  seen  since  I\[ay  1915,  an  attempt  was  made, 
followino:  the  procedure  of  Hofer.  to  isolate  the  Perez  eoeco- 
hacillus.  The  attempt  was  unsuccessful.  Through  the  courtesy  of 
Dr.  Horn  and  Dr.  Victors  of  San  Francisco,  I  secured  a  culture  for 
study,  thinking  that  the  failures  to  find  it  might  be  due  to  some 
faulty  technique,  or  to  an  uufamiliarity  with  its  morphology  and 
biologic  cjualities.  However,  the  subsequent  endeavors  to  recover 
it  from  the  crusts  or  submucosa  were  just  as  imsuccessful. 

The  cultures  were  incubated  just  twelve  hours  and  then  plated 
as  recommended  by  Hofer.  Such  recommendation,  based  upon  a 
difficulty  he  experienced  in  recovering  the  microorganism  when 
allowed  to  incubate  a  longer  period,  was  not  particularly  ini- 
l>ressive  and  cultures  of  the  Perez  strain  received  from  Dr.  Morn, 
with  other  organisms — a  streptococcus,  staphylococcus,  Aliels 
bacillus  and  pneumococcus — individually  and  collectively  were 
made  and  incubated.  They  were  examined  at  the  end  of  twelve, 
twenty-four,  thirty-six  and  forty-eight  hours  of  incubation  and 
no  ditfieulty  was  experienced  by  Dr.  Burdick  in  recognizing  tlie 
organism  in  a  smear  or  recovering  it  upon  a  plate. 

A  claimed  specific  reaction  of  the  Perez  coccobacillus,  is  an 
acute  inflammation  of  the  anterior  turbinate  of  a  rabbit,  after  an 
intravenous  injection  of  le.c.  of  a  twelve  hour  bouillon  culture 
from  a  nasal  crust.  As  previously  mentioned,  an  acute  inflamma- 
tion occured  in  one  of  our  experiments  and  was  due  to  a  pneumo- 
i-occus :  at  least,  this  organism  and  this  one  only,  was  recovered 
from  the  anterior  turbinate. 

The  i|uestion  of  the  odor  of  a  culture  is  so  uncertain,  bei-ause 
of  the  inefficiency  of  our  olfactory  apparatus,  that  it  is  reason- 
ably negligible  as  an  argiiment.  pro  or  con.  the  specificity  of  the 
I'erez  coccobacillus. 
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As  our  i-abbit  inoeulatious,  conducted  in  the  elfort  to  isolate 
the  Perez  organism,  were  unsuccessful — their  chief  point  of  merit 
— we  discontinued  them  after  receiving  and  studying  a  culture 
from  Dr.  Horn,  who  reported  his  expei-imental  work  with  this 
strain  at  the  American  Medical  Association,  San  Francisco,  1915. 

That  the  submncosa  harbors  pathogenic  microorganisms  is,  I 
think,  unquestionably  true.  They  have  been  obtainetl  in  a  large 
nuxjority  of  our  cases,  and  while  most  frequently  of  like  species 
to  those  existing  on'  the  surface,  yet  in  several  instances,  a  dif- 
ferent variety  has  been  found  within  the  submucosa. 

The  mode  of  invasion  oft'ers  many  obstacles  in  the  way  of  eluci- 
dation and  becomes  a  matter  of  opinion  and  probability :  based 
upon  the  frequency  of  any  pathologic  change  in  the  nuicous  mem- 
brane and  the  ease  of  access  of  microorganisms  to  the  submucosa 
during  the  presence  of  such  change ;  rather  than  of  proof. 

Experimental  inoculation  of  Abels  bacillus,  pnevimococcus, 
streptococcus  and  staphylococcus  on  the  nasal  mucous  membrane 
of  rabbits  failed  to  produce  any  appreciable  results  and  were  dis- 
continued after  several  attempts. 

Several  hypotheses  might  be  advanced,  but  from  a  stiuly  of  the 
histologic  evidence  the  importance  of  the  glandidar  structures,  as 
a  gateway  of  invasion,  has  some  weight. 

Next  to  the  extensive  fibrosis,  one  is  immediately  imi)ressed  witli 
the  lack  of  glands.  That  this  is  due  to  the  fibrosis,  is  the  general 
opinion.  A  closer  scrutiny  reveals  degenerative  changes  in  the 
nature  of  cloudy  swelling  of  the  lining  epithelium  of  the  acini,  with 
here  and  there,  absence  of  the  basement  membrane.  In  the  im- 
mediate proximity  of  the  glands,  is  an  increase  in  the  small  round 
and  plasma  cells,  which  of  course,  is  commonly  known  and  it  is 
not  an  imwarranted  interpretation,  though  not  proven,  to  ])resumo, 
that  through  these  structures  invasion  may  have  occured.  Ana- 
tomically, the  glandular  structure  is  the  least  sturdily  construct- 
ed to  resist  infection. 

It  can  be  ])roi)Ose(l  with  considerable  effect,  that  in  view  of  the 
floM^  of  the  secretion  from  the  glands  towards  the  surface,  that 
tlie  microorganisms  \\ould  have  to  travel  against  the  current  to 
gain  aci-(>ss  to  the  sulunucosa  through  this  channel.  No  doubt 
Ibis  woubl  lie  true  if  the  gland  always  em])tied  itself,  but  the 
s]iecies  of  organisms  recovered  from  the  submucosa  are  known  to 
liroduce  acute  inflammations  of  the  nasal  nuicous  mendirane  and 
tlir  vct(Mition  of  infected  secretion  within  a  gland  of  n  (issue 
Mculely    inflamed    is   not   at    all    improbable.       From    here   to    (lie 
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subnuicosa  is  but  a  trifling  step  and  extension  along  the  lympha- 
tics almost  a  certainty. 

A  course  of  reasoning  favoring  tliis  view,  is,  that  of  all  the  com- 
mon intranasal  infections,  acute  rhinitis  is  the  most  frequent.  Tha^ 
it  u.sually  recovers,  leaving  a  practically  normal  mucons  membrane 
is  fortunate,  otherwise,  we  would  see  much  more  purulent  rhinitis, 
subacute  rhinitis,  acces.sory  sinus  suppuration  and  atrophic  rhinitis 
than  we  do.  That  atrophic  rhinitis  begins  in  youth  when  the  re- 
sistive forces  are  weakest  and  when  acute  rhinitis  is  very  common, 
is  a  matter  of  ordinary  observation.  The  accessory  sinuses  also,  are 
least  developed  at  this  period  and  the  theory  of  a  sinus  infection 
always  preexisting  and  producing  the  atrophic  rhinitis,  apparently 
introduces  an  unnecessary  factor.  In  any  event,  we  need  the  acute 
rhinitis  as  a  precedent  to  the  sinus  invasion,  so  whj"^  consider  the 
sinus  infection  as  a  necessity. 

It  would  therefore  appear  a  reasonable  though  iinprovcn 
hypothesis,  that  the  glandular  structure  plays  an  important  part 
in  the  access  of  bacteria  to  the  submucous  tissues. 

Xo  doubt,  there  are  many,  who  would  hold  the  view,  tliat  the 
bacteria  ■which  inhabit  the  submucosa  are  secondary  invaders  into 
tissues  ah-eady  the  seat  of  passive  congestion  due  to  other  causes. 
This  also  is  a  matter  of  opinion,  not  proof  and  cannot  be  denied : 
yet  the  majority  of  evidence  seems  to  point  to  the  contrary. 

Conclusion's. 

It  is  quite  generally  held  that  ozena  is  an  infectious  process,  in- 
volving bone,  i)eriosteum  and  mucous  membrane,  beginning  in 
youth,  of  slow  progress  and  prolonged  duration. 

If  due  to  any  one  microorganic  cause,  that  cause  has  not  been 
found,  and  such  fact  not  proven. 

If  due  to  some  unknown  systemic  cause,  the  submucosa  and  perios- 
teum sliould  Ije  sterile  or  proven  to  be  secondarily  invaded. 

If  due  to  multiple  microorganic  cau.ses,  the  seat  of  the  pathologic 
changes  sliould  harbor  one  or  more  of  the  factors  at  some  time  dur- 
ing the  progress  of  the  disease.  This  I  hold  to  be  the  most  proliablc 
and  offer  in  evidence  cultural  proof  of  the  existence  of  inflamma- 
tion producing  germs  within  the  submucosa. 

That  the  very  frequent  a.ssociation  of  Abels  bacillus  with  the 
disease,  .justifies  our  considering  it  as  a  quite  common  cause,  thougli 
not  the  specific  cause.  Also  that  the  Perez  coecobacillus,  in  view  of 
the  work  done  by  Hofer,  Ilorn  and  others,  may  be  one  of  the  causes 
and  probably  is,  cannot  be  denied,  but  that  it  is  tlie  specific  etiologie 
factor  must  .vet  be  proven. 
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That  atrophic  rhinitis  with  or  without  ozena  cannot  l)e  dis- 
tinguished i^athologically. 

That  it  is  tenable  to  assume  a  previous  intranasal  infection,  such 
as  acute  rhinitis,  with  subsequent  invasion  of  the  submucosa  prob- 
ably through  the  glandular  structure,  as  necessary  for  its  develop- 
ment. The  frequency  of  acute  rhinitis  in  childhood  when  ozena  most 
usually  begins  and  the  incomplete  development  of  the  sinuses  at 
this  period,  favors  the  view  of  the  infection  gaining  access  to  the 
submucosa  through  the  glands,  rather  than  through  the  sinus  in- 
fection. The  recovery  of  microorganisnxs  similar  to  those  which 
produce  acute  rhinitis  which  is  so  universally  common  lends  weight 
to  this  view. 


OUR  a:\iericAx\  voice  and  articulation. 

By   CHAKLES   PllEVOST   GRAYSON,   M.   D..   Philadelphia,    Pa. 

I  am  uncomfortably  couscious  of  the  fact  that  it  requires  a 
certain  amount  of  courage,  uot  to  say  audacitj',  to  introduce  a 
pureh'  didactic  essay  such  as  mine  as  part  of  a  program  that  has 
been  so  largely  and  instructively  clinical  as  the  one  of  this  meeting. 
But  I  have  been  waiting  for  so  many  years  for  some,one  of  much 
greater  authority  than  myself  to  express  my  sentiments  concern- 
ing the  subject  of  this  papei-,  that  now  both  patience  and  modesty 
have  ceased  to  be  virtues  and  I  have  made  the  attempt  m.yself. 

In  one  respect  at  least  I  resemble  Marc  Antony  at  the  bier  of 
Caesar — I  come  not  to  praise.  There  are,  no  doubt,  certain  criti- 
cal moments  in  the  histoiy  of  our  country  when  a  feeling  of  rev- 
erent loyalty  will  so  tune  our  ears  that  even  the  piercing  scream 
of  our  national  bird  will  fall  upon  them  as  so  much  celestial  music, 
but  surely  no  amount  or  depth  of  patriotism  can  so  anesthetize 
our  ears  that  they  will  find  anything  musical  in  the  voice  of  the 
average  American,  male  or  female,  and  particularly,  if  you  will 
pardon  my  want  of  gallantry,  female.  The  fact  that  we  are  the 
youngest  of  the  great  nations  does  not  excuse  this  defect.  We  are 
certainly  old  enough  to  show  at  least  that  we  are  conscious  of  it 
and  to  make  some  concentrated  effort  to  correct  it,  and  it  seems 
to  me  that  the  very  first  step  in  such  a  reform  movement  should 
be  taken  by  us,  the  members  of  this  Association.  It  is  we  who  are 
the  self-appointed  custodians  of  the  larynx  and  its  vocal  function 
and  of  every  nerve  and  muscle  that  play  a  part  in  articulation. 
It  would  be  but  a  beggarly  conception  of  our  responsibility  were 
we  to  limit  it  to  the  treatment  of  their  diseased  conditions.  Wide 
as  that  field  is,  our  field  of  endeavor  should  be  wider,  and,  to  my 
mind,  it  should  include  to  a  reasonable  extent  the  education  of  this 
complex  mechanism.  As  a  brief  preliminary  to  this  main  purpose 
of  my  paper,  will  you  permit  me  to  summarize  certain  activities 
of  rhiaolaryngology  during  a  number  of  yeai"s  past?  I  would 
refer  particularly  and  only  to  tho.se  surgical  achievements  that 
are  closely  related  to  my  subject.  Probably  more  than  to  any- 
thing else  our  surgical  skill  has  been  applied  to  the  removal  of 
all  obstructive  conditions  of  the  upper  air-passages.  The  nose 
liaving  l)ci>n  recognized  as  an  essential  and  most  important   part 
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of  both  the  respiratory  and  phouatory  meehauisms,  every  abnor- 
mality, meehanieal  or  pathological,  the  effect  of  which  has  been 
to  cripple  nasal  breathing  or  to  impair  tone  cjuality  has  met  with 
and  yielded  to  its  appropriate  operative  procedure.  The  conquest 
of  adenoid  growths  is  an  old  story  and  we  are  now  at  the  very 
crest  of  so  vigoroiis  a  crusade  against  the  tonsil  that,  were  Nature 
easily  discouraged,  it  would  be  threatened  with  extinction.  All 
that  has  been  accomplished  in  this  way  has  been  not  only  of  dis- 
tinct advantage  to  the  voice  by  providing  it  with  the  full  amount 
of  resonating  space  that  Nature  intended  it  should  have,  but  it 
has  also  directly  contributed  to  the  prophylaxis  of  the  ear.  And, 
apropos  of  the  ear,  it  is  also  closely  relevant  to  uiy  subject  to 
recall  the  remarkable  progress  that  has  been  made  in  the  instruc- 
tion of  the  deaf.  This  has  occurred  largely  through  the  instru- 
mentality of  otologists.  AVithout  engaging  in  any  actual  warfare 
upon  the  empiricism  of  the  many  lay  teachers  of  the  deaf,  they 
have  quietly  effected  a  remarkable  evolution  in  methods  through 
the  gradual  establishment  and  introduction  of  scientific  principles 
and  their  application  by  an  almost  standardized  system.  We  need 
no  better  evidence  than  the  results  that  have  been  accomplished 
that  the  individual  who  is  seriously  or  totally  deaf  has  aroused 
a  compassion  that  is  practical  as  well  as  sentimental.  It  may 
have  already  occurred  to  you  that  my  hurried  review  of  these 
features  of  our  work  has  had  for  its  purpose  the  drawing  of  a 
contrast.  I  have  wished  to  make  it  as  strikingly  evident  as  po.ssi- 
ble  that  while  M'e  have  been  doing  .so  much  for  the  education  of 
the  deaf  and  for  the  relief  of  those  suft'ering  from  respiratory  and 
phonatory  embarrassment,  we  have  done  practically  nothing  as 
yet  of  an  educational  nature  for  the  cultivation  of  the  voice  or  the 
refinement  of  articulation.  Of  course,  I  am  not  forgetful  of  the 
graver  forms  of  "speech  defects"  that  have  been  studied  and  treat- 
ed with  such  success  by  a  number  of  our  colleagues,  but  there  are 
many  defects  of  lesser  degree,  defects  that  not  only  handicap  the 
individual  but  try  the  patience  of  those  who  for  one  reason  or  an- 
other must  listen  to  him,  and  these  have  received  but  little  attention 
because,  perhaps,  the  cripi)le  himself  has  not  cared  to  be  cured.  In 
these  days  when  physical  education  seems  to  have  come  into  its  own, 
every  muscle  of  the  body  appears  to  be  thought  worthy  of  develop- 
ment and  instruction  except  the  small  group  that  is  concerned  in 
the  function  of  articulation.  Will  T  be  met  with  the  reply  that  this 
is  not  our  work,  that  when  we  have  brought  the  vocal  apparatus  to 
a   state  of  healtli   and  efficiency  our  interest  aiul  our  professional 
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responsibility  cease  ?  Will  it  be  said  that  we  have  no  eoucern  with 
the  correct  use  of  the  voice,  with  distinct  articulation,  with  careful 
modulation  ?  Will  it  be  contended  that  these  matters  belong  ex- 
clusively to  the  realms  of  art  and  esthetics,  that  the  field  of  medicine 
is  purely  materialistic  and  has  no  place  for  them?  I  have  no  appre- 
hension that  any  such  opinions  will  be  advanced.  Nothing  is  more 
clearly  recognized  than  the  absolute  interdependence  of  a  sound 
larynx  and  a  sound  voice,  but  I  realize  that  opinions  may  vary 
within  wide  limits  as  to  what  constitutes  a  sound  voice.  I  confess 
that  I  am  not  one  of  those  who  seem  content  with  the  almost  simple, 
uncolored  fundamental  tone  as  it  comes  naked  from  the  vocal  cords. 
Is  it  too  much  to  hope  that  some  day  we  may  have  an  American 
voice  that  will  be  clothed  with  its  full  complement  of  over-tones, 
with  all  the  resonance  that  nature  intended  it  to  have,  and  with  a 
delicacy  of  modulation  that  will  adapt  it  to  every  occasion  ?  I  deny 
in  advance  of  the  assertion  that  such  a  hope  is  Utopian.  It  may 
and  no  doubt  will  be  diilficult  and  slow  of  realization,  but  that  is 
true  of  almost  everything  that  is  worth  hoping  for  and  having. 

That  which  may  seem  impracticable  at  first  thought  is  really  little, 
if  any,  more  so  than  an.y  other  branch  of  a  common-school  educa- 
tion, and  in  that  nut-shell  of  a  sentence  lies  the  whole  kernel  of  this 
paper.  I  say  and  I  think  that  we  all  should  unite  in  saying  that 
vocal  instruction  .should  be  introduced  and  made  an  essential  part 
of  the  curriculum  of  every  school,  public  or  private ;  that  every 
child  shoiUd  not  only  be  taught  to  use  his  voice  correctly,  but  that 
lie  should  be  as  rigidly  marked  for  his  proficiency  or  his  lack  of  it 
as  he  is  for  any  other  of  his  studies.  Nor  should  this  teaching  be 
limited  to  the  elementary  schools.  It  should  be  continued  with  equal 
insistence  in  the  high  schools,  the  college  and  the  university.  By 
vocal  instruction  I  hope  no  one  will  suppose  that  I  mean  singing  or 
elocution.  Those  are  highly  developed  specialties  that  would  proji- 
erly  fall  within  the  domain  of  post-graduate  and  individual  in- 
struction. I  only  mean  that  the  child  should  be  taught  the  art  of 
ordinary  speech,  an  art  that  should  not  be  regarded  as  an  accom- 
plishment for  the  few,  but  as  an  essential  feature  of  the  education 
of  all.  That  the  earlier  in  life  it  is  taught  the  more  easily  it  is  ac- 
(piired  needs  no  saying,  and  with  the  gradual  growth  of  the  child's 
\ocabulary  it  is  no  less  impoi-tant  and  no  more  difficvdt  to  teach  him 
distinct  enunciation  than  correct  pronunciation.  Why  do  we  insist 
upon  the  one  and  utterly  neglect  the  other?  Why  be  content  with 
tlie  half  loaf  when  we  can  as  ea.sily  procure  the  whole?  Ts  it  of  any 
advantage  or  consolation  to  a  listener  to  know  that  a  speaker  gives 
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emphasis  to  the  proper  syllable  of  a  certain  word  if  all  the  other 
syllables  are  lost  iu  iuartieixlate  confusiou  ?  .Much  of  the  criticism 
that  is  levelled  at  our  manners  and  customs  by  our  British  cousins 
we  can  afford  to  take  good-humoredly  and  without  resentment,  if 
not,  indeed,  with  a  certain  amount  of  disdain,  but  there  is  one 
criticism  that  irritates  me,  at  least,  beyond  measure,  and  that  is 
that  our  speech  is  often  referred  to  as  American-English.  It  is  a 
hyphenated  language  that  we  are  accused  of  speaking.  Whyf 
Xot,  let  us  hope,  because  our  command  of  English  is  any  less 
complete  than  theirs,  nor  that,  as  to  the  meaning  of  words,  we  use 
them  any  less  accurately  than  thej-,  but  largely  because  through 
inditt'erenee  and  lack  of  proper  training  in  childhood  and  youth 
we  slur  and  clip  and  muddle  oiu"  syllables  to  such  an  extent  that 
tlie  words  of  which  they  are  parts  become  more  or  less  unrecog- 
nizable. I  have  no  intention  of  discussing  nor  of  asking  you  to 
iliscuss  the  justice  or  injustice  of  this  accusation.  I  only  mention 
it  as  one  of  the  smaller  and  less  important  stones  in  the  founda- 
tion of  the  argument  that  I  am  building.  AVith  the  teaching  of 
grannnar  and  diction  and  literary  style  you  and  I  have  no  pro- 
fessional concern  whatever,  but  with  the  safeguarding  of  the 
larynx  tlirough  the  normal  development  aud  proper  use  of  the 
voice  who  has  more  than  or  even  as  much  concern  as  we?  It 
needs  no  exhaustive  analysis  of  the  relative  importance  of  thi' 
several  fundamental  liranches  of  education  to  establish  the  value 
as  a  jn-actical  and  di\idend-bearing  asset  to  any  yoiuig  man  or 
woman  of  a  [n-opcrly  pitched  voice  and  a  distinct  utterance  of 
words.  I  am  not  considering  it  from  an  artistic  but  from  a  strictly 
utilitarian  point  of  view.  The  typewriter  has  been  a  Godsend  in 
protecting  us  from  the  time  waste  and  temper  torment  of  illegible 
handwriting,  but  no  mechanical  device  can  ever  protect  us  from 
the  offence  of  slovenly  and  unintelligible  speech.  Our  only  hope 
for  relief  from  that  evil  comes  from  careful  and  competent  in- 
struction of  the  j'oung.  And  there,  we  will  probably  all  agree,  is 
the  rub.  Where  are  we  to  find  competent  instructors?  Unfortu- 
nately, they  are  not  easily  found,  but,  fortunately,  they  can.  unlike 
poets,  be  made.  It  is  no  more  true  that  necessity  is  the  mother 
of  invention  than  that  competition  is  the  parent  of  competency, 
and  if  the  hundreds  of  young  men  and  thousands  of  young  women 
in  our  High  and  Normal  schools  who  are  looking  forward  to  the 
profession  of  teaching  as  their  life  work,  if  they  are  told  by  our 
coivnty  and  municipal  Boards  of  Education  that  their  appointment 
as  teachers  will  largely  depend  upon  tlie  clearness  of  their  voices 
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aud  the  distinctuess  of  their  emmciatioii,  we  may  be  eoufideut,  I 
think,  that  within  a  brief  period  there  will  be  a  very  marked 
improvement  in  these  respects.  Naturally,  no  one  will  expect 
these  young  people  to  give  any  technical  instruction  concerning 
voice  building  or  voice  production,  but  they  can  teach,  both  by 
precept  and  example,  correct  articulation.  The  Child  Labor  Laws 
that  are  now  being  rapidly  enacted  in  the  various  states  of  the 
Luion  make  it  possible,  compulsory,  in  fact,  that  for  at  least  ten 
or  twelve  years  of  his  life  every  child  shall  attend  school.  It 
seems  to  me  that  there  can  scarcely  be  a  reasonable  doubt  that  if 
throughout  this  long  pei'iod  the  child  lives  in  an  atmosphere  of 
distinct  speech,  if  he  constantly  hears  and  is  himself  compelled  to 
practice  it,  the  habit  will  be  formed  and  become  so  firmly  estab- 
lisiied  that  it  will  remain  a  permanent  one.  No  one  realizes  more 
fully  than  myself  the  many  and  serious  difficulties  that  may  im- 
pede the  addition  of  what  at  first  thought  may  seem  so  unim- 
portant a  detail  of  education  to  the  course  of  instruction  covered 
by  our  public  schools,  but  we  have  learned  so  often  during  tlic 
past  half-century  that  tlie  impossibility  of  yesterday  is  the  realitj' 
of  today,  that  I  am  encouraged  to  hope  that  this  valuable  and 
easily  acquired  grace  of  speech  may  be  one  of  the  bright  realities 
of  tomorrow.  1  am  not  disposed  to  be  over-sanguiue,  and  l)y  to- 
morrow I  only  mean  within  the  next  two  or  three  generations.  We 
may  not,  in  all  probability  we  will  not,  live  to  see  more  than  the 
bud  that  will  denote  the  future  fruit  of  our  labor,  but  in  taking 
leave  of  it  we  may  at  least  have  the  satisfaction  of  knowing  that 
we  have  started  a  phonetic  reformation  that,  perhaps,  Fellows  of 
this  Association  yet  unborn  may  carry  to  a  successful  completion. 
As  to  methods,  I  have  no  thought  either  of  asking  for  the  appoint- 
ment of  a  committee  or  of  suggesting  that  the  Association  as  a 
whole  should  enter  upon  any  carefully  planned  campaign.  On 
the  contrary,  I  think  it  likely  that  we  would  be  able  to  accomplish 
much  moi*e  individually  than  collectively,  that  each  of  us,  in  his 
own  city  and  state,  would  exert  greater  influence  in  promoting 
such  a  cause  than  could  any  documentary  appeal  is.suing  from  us 
as  a  body  and  addressed  to  the  country  at  large.  And  yet,  in 
spite  of  the  powerful  and  distinctly  special  appeal  that  this  sul)- 
ject  should  make  to  the  laiyngologist,  it  will  be,  I  am  afraid,  a 
long  time  before  it  will  arouse  even  in  him  anything  more  than 
an  alistract  and  languid  interest.  It  i.s  but  a  commonplace  to  .say 
tiiat  nothing  so  promotes  the  health  and  functional  vigor  of  the 
larynx  as  cultivation  of  either  the  singing  or  speaking  voice.     In 
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all  i^i'obability  there  is  scarcely  a  day  that  each  of  us  does  not 
warn  one  or  more  of  our  patients  of  the  injury  they  are  inflicting 
upon  their  throats  by  some  more  or  less  glaring  misuse  of  the 
voice.  How  much  better  would  it  be  to  render  such  warning-  en- 
tirely unnecessary  by  beginning  the  prophylaxis  of  the  larynx  and 
the  conservation  of  the  voice  before  they  have  met  with  any  ma- 
terial harm,  before  bad  vocal  habits  have  been  formed  and  while 
it  is  still  easy  to  form  good  ones.  It  is  a  matter,  a  mission,  indeed, 
the  furtherance  of  which  should  enlist  not  only  our  professional 
but  our  national  pride. 

DISCUSSION. 

Dr.  H.  Holbrook  Curtis,  New  York  City,  dwelt  upon  the  part  played 
in  the  development  of  agreeable  speech,  by  the  mingling  of  proper 
overtones.  The  agreeable  quality  of  the  voices  of  the  cultured  classes 
in  England  was  due  to  this  mingling  of  the  overtones.  The  "twang" 
of  the  uncultivated  .American  voice  was  very  disagreeable,  yet  it  was 
that  tone  focus  which  was  used  in  the  cultivation  of  the  singing  voice. 
Public  speakers,  for  example,  should  be  given  exercises  which  require 
the  use  of  the  posterior  nasal  chaml)ers  and  which  cause  reenforcing 
reverberations  of  the  voice.  Catholic  priests  had  found  out  that  by 
using  the  overtones  in  intoning,  the  voice  could  lie  made  far-reaching. 
The  same  principle  in  electricity  was  called  electro-motive  force.  In 
teaching  children,  it  must  be  recognized  that  Iieauty  of  tone  and  beauty 
of  expression  were  acquired  liy  imitation.  Since  to  accomplish  this 
through  the  mental  processes  would  require  many  years,  the  child,  in' 
order  to  speak  lieautifully  and  correctly,  must  have  a  governess  who  is 
an  exponent  of  perfect  speech  intonation  and  expression. 

Dr.  Grayson,  in  closing  the  discussion,  agreed  with  Dr.  Curtis  that 
instruction  in  correct  voice  production  and  distinct  articulation  would 
have  but  little  effect  unless  the  instructor  combined  example  with 
precept.  Dr.  Curtis  was  no  doubt  perfectly  right  in  saying  that  the 
most  successful  teacher  for  the  American  child  would  l)e  an  educated 
English  governess  possessing  a  clear  and  well  modulated  voice:  but, 
unfortunately,  it  would  probal)ly  be  but  a  fraction  of  1  per  cent,  of  the 
American  fathers  who  could  provide  their  children  with  governesses 
of  this  class.  One  could  readily  suggest  any  number  of  impossible 
solutions  of  this  voice  and  articulation  problem,  luit  the  one  hastily 
sketched  in  this  paper  had  at  least  the  advantage  of  entire  practical)ility. 
The  means  for  its  employment  already  existed.  It  only  remained  to  put 
them  into  action. 


TIIK  KKLATIOX  OF  AIR  PRESSURE  IX  THE  XOSE  TO  EAR 
DISEASE. 

By    JOHN'    W.    IiUrtlCEE,    M.    D.,    Brooklyn,    N.    Y. 

In  the  literature  of  otology  there  is  often  found  the  statement 
that,  back  of  a  nasal  obstruction,  in  the  posterior  part  of  the  nose 
and  nasopharynx  and  in  the  Eustachian  tube  and  middle  ear,  there 
is,  during  inspiration  and  during  the  act  of  swallowing,  a  uegativi- 
pressure  that  is  greater  than  that  in  the  normal  nose,  and  that 
this  increased  negative  pressure  is  a  common  cause  of  ear  disease, 
especially  chronic  catarrhal  otitis  media.  The  following  investi- 
gations were  undertaken  to  determine,  if  possible,  to  what  extent 
these  statements  are  true. 

Practically  all  those  who  have  worked  in  this  field  emphasize 
the  difficulties  to  be  overcome.  Respiration  is  a  voluntary  act 
to  the  extent  that  it  can  be  made  deep  or  shallow  or  interrupted 
at  will,  and  its  character  is  easily  altered  by  outside  iuflueuees. 
The  mucous  membrane  of  the  nose  is  very  sensitive,  and  the  in- 
troduction of  anj"  instrument  into  the  nose  can  easily  change  thi- 
depth  or  regidarity  of  the  respirations,  or  cause  a  congestion  of 
the  mucous  membrane.  A  nose  when  examined  may  appear 
normal,  but  at  some  subsequent  examination  the  turbinates  may  be 
congested  and"  swollen  and  one  or  both  sides  of  the  nose  ob- 
structed. These  are  all  factors  that  have  an  influence  upon  the 
respirations. 

In  these  investigations  the  air  pressure  in  the  nose  was  meas- 
ured with  a  water  manometer.  It  was  soon  found  that  the  oscilla- 
tions of  the  water  in  the  tube  were  so  rapid  that  they  could  not  be 
recorded  with  the  unaided  eye.  so  the  following  recording  instru- 
ment was  made.  A  U  shaped  glass  tube  (a  fig.  1)  having  an  in- 
side measurement  of  11  mm.  was  connected  at  one  end,  by  a 
rubber  tube,  (b)  with  a  straight  No.  3  eustachian  catheter  (c). 
Into  the  other  end  was  titted  a  thin  cork  (d),  the  edges  of  which 
were  nicked  or  cut  so  air  could  enter  freely,  and  in  the  centre 
of  which  was  inserted  a  .".mall  glass  bead.  On  the  water  in  thr 
side  of  the  tube  that  was  not  connected  with  the  catheter,  was 
I)laced  a  small  cork  (e)  carrying  a  thin  aluminum  wire  (f)  that 
passed  through  the  hole  in  the  centre  of  the  bead  and,  extending 
about  three  inches  above  the  bead,  was  bent  at  a  right  angle  and 
tiled  down  to  form  a  needle  (g)  about  an  inch  long.    This  needle 
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was  SO  bent  that  it  rested  liglith-  on  a  smoked  paper  (h)  on  the 
revolving  drum  (i).  The  drum  was  made  to  revolve  at  a  uniform 
speed  by  clock  works  driven  by  a  weight.  A  needle  (j).  i)ressing 
on  the  smoked  paper  as  the  drum  revolved,  made  a  straight  hori- 
zontal line  that  may  be  called  the  zero  line.  The  lines  made  on 
the  smoked  paper  by  the  needles  (g)  and  (.i)  were  made  to  ex- 
actly coincide  b.y  raising  or  lowering  the  needle  that  made  the 
zero  line.  All  records  above  this  line  represented  positive  press- 
ure and  all  below  it  negative  pressure.  At  first  the  Marey's  tam- 
bour was  used,  but  was  rejected  because,  with  that,  the  manometer 
was  not  an  open  tube,  but  a  closed  one,  and  the  rubber  covering 


the  tambour  might  offer  a  resistance  to  the  movements  of  the 
water,  and  this  resistance  might  vary,  depending  upon  the  age  of 
the  rubber  and  the  degree  of  tension  with  which  it  was  stretched. 
By  the  method  used  above  the  float  and  needle  moved  freely,  and 
the  actual  movements  were  recorded  on  the  smoked  paper. 

An  effort  was  first  made  to  measure  the  negative  and  positive 
pressure  in  the  normal  nose  during  normal  respiration.  Ten 
patients  who  had  practically  normal  noses,  and  who  had  been 
under  treatment  for  several  months,  some  of  them  for  several 
years,  and  were  used  to  having  the  Eustachian   catheter  passed 
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for  inflation  of  the  middle  ear.  were  chosen,  and  from  them,  rec- 
ords of  the  air  pressure  in  the  nose  were  made  in  the  following 
manner.  "With  both  sides  of  the  nose  open,  the  straight  catheter 
was  inserted  into  one  side  of  the  nose  and  the  point  carried  to  the 
place  to  be  measured  and  held  there  M-hile  the  patient  breathed 
quietly  four  or  five  times.  The  record  obtained  on  the  smoked 
paper,  will  be  called  the  "Nasal  Respiratory  Curve."  At  first 
it  seemed  that  it  would  be  possible  by  examining  the  tracings 
made  from  a  nose  to  say  whether  the  nose  was  a  normal  one  or 
not.  but  that  does  not  seem  possible,  because  these  tracings  made 
from  normal  noses  ditfered  in  some  respects.  These  differences 
were  due  not  only  to  differences  in  the  nasal  cavity,  but  largely  to 
the  depth  and  character  of  the  respirations  and  the  changes  in 
the  glottis.  While  there  are  these  differences  and  although  it  is 
not  possible  to  say  that  there  is  a  typical  normal  nasal  curve,  yet 


the  records  were  alike  in  many  I'espects,  and  it  is  i)ossiblo  to  ex- 
plain the  curve  and  its  formation  as  follows: 

The  expansion  of  the  lungs,  causes  a  negative  pressurr  in  the 
air  cells  of  the  lungs,  the  trachea,  pharynx  and  nose,  which  is  re- 
corded by  the  dropping  of  the  curve  from  the  zero  line  (a.  b.  at  c. 
Fig.  2)  to  (d)  the  lowest  point  of  negative  pressure  in  the  nose. 
When  the  negative  pressure  is  produced  in  the  nose  the  air  entei's 
through  the  nostrils  to  neutralize  it.  and.  as  this  takes  place,  the 
curve  at  its  lowest  point  turns,  at  times  rather  acutely,  and  again 
more  slowly,  and  begins  to  ascend.  Before  the  negative  pressure  in 
the  nose  is  entirely  neutralized  by  the  entrance  of  the  air  through 
the  nostrils,  expiration  begins  and  a  positive  pressure  is  produced 
in  the  air  cells  of  the  lungs,  in  the  trachea  and  in  the  pharynx. 
At  some  point  on  the  ascending  portion  of  the  curve  (as  at  e) 
while  there  is  still  a  negative  pressure  in  the  nose  and  before  the 
ascending  portion  of  the  curve  has  reached  the  zero  line,  the  air 
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fi'om  the  Imigs  enters  the  uose,  quickly  ueutrali/.cs  the  remaining 
negative  pressure,  causes  a  positive  pressure,  and  the  curve  is 
quickly  carried  to  the  highest  point  of  positive  pressure  (,1).  The 
latter  part  of  expiration  takes  place  more  slowly  than  the  tirst. 
and  there  is  usually  a  rather  gradual  dropping  of  the  curve  from 
the  highest  point  (i)  until  it  reaches  a  point  (g)  on  the  zero  line. 

In  order  to  determine  the  positive  and  negative  pressure  in  the 
normal  nose  during  respiration  thirtj'-two  tracings,  or  records, 
were  made,  in  the  manner  given  above,  from  the  ten  patients  with 
normal  noses,  recording  the  pressure  at  about  the  middle  of  the 
inferior  meatus;  and  thirty  records  of  the  pressure  in  the  naso- 
pharynx, the  catheter  being  passed  through  the  nose.  These 
records  were  made  at  various  times  and  usually  from  both  sides 
of  the  nose,  giving  a  total  record  of  about  a  hundred  inspirations 
and  the  same  number  of  expirations.  The  lowest  point  below  the 
zero  line  reached  by  each  of  these  inspirations  was  measured,  the 
average  obtained,  and  that  average  given  as  the  normal  negative 
pressure  in  the  nose.  The  highest  point  above  the  zero  line 
reached  by  each  of  the  expirations  was  measured,  the  average 
obtained  and  that  average  given  as  the  normal  positive  pressure 
in  the  nose.  The  figures  obtained  in  this  way  were,  in  the  middle 
of  the  inferior  meatus  plus  2.5  and  minus  3.4  mm.  in  the  naso- 
pharynx plus  2.6  and  minus  3.5.  mm.  An  examination  of  these 
figures  shows  that  in  the  normal  nose  the  air  pressure  in  the  in- 
ferior meatus  and  in  the  nasopharynx  are  practically  the  same, 
and  that  the  negative  pressure  in  both  places  is  greater  than  the 
positive. 

In  order  to  compare  the  air  pressure  back  of  a  nasal  obstruc- 
tion with  that  in  the  normal  nose,  ten  cases  were  chosen  in  which 
there  was  deviation  of  the  nasal  septum.  Of  these  ten  cases,  six 
had  a  deviation  of  the  L  shaped  variety,  and  in  each  of  them  the 
vertical  part  of  the  deviation  came  in  contact  with  the  outer  wall 
of  the  nose,  leaving  only  a  small  slit  between  the  deviation  and  the 
Hoor  of  the  nose.  In  the  remaining  four  cases  the  deviation  was 
of  the  horizontal  variety,  beginning  low  down  in  front  and  (ex- 
tending up  and  back,  and  making  pressure  on  the  turbinate.  In 
each  of  these  cases  there  was  decided  obstruction  on  one  side  of 
the  nose,  but  free  breathing  on  the  other.  In  making  these  measure- 
ments the  catheter  connected  with  the  manometer  tube  was  passed 
along  the  floor  of  the  nose,  underneath  the  deviation,  and  the 
point  carried  behind  the  deviation  to  about  the  middle  of  the  in- 
ferior meatus  and  held  there  while  the  patient  breathed  and  a 
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record  was  made.  Eleven  of  these  records  were  made.  Eleveu 
records  were  then  made  from  a  corresponding  point  on  the  clear 
side  of  the  nose.  The  following  figures  were  obtained :  from  the 
obstructed  side  behind  the  deviation  plus  3.4  and  minus  4.5,  from 
the  unobstructed  side  plus  4.2  and  minus  5.2.  In  some  eases 
records  were  made  from  the  nasopharynx,  but  in  only  a  few  was 
this  possible,  because  these  patients  were  not  used  to  having  the 
nose  treated  and  were  apprehensive,  and  in  some  cases  the  pass- 
ing of  the  catheter  was  painful.  These  few  records  are  not  enough 
to  be  considered.  Seven  of  the  above  normal  cases  were  then 
chosen  and  records  made  in  the  following  manner:  The  catheter 
was  passed  along  the  floor  of  the  nose  until  the  point  reached  the 
middle  of  the  inferior  meatus,  when  that  nostril  was  closed  with 
cotton  and.  the  other  side  remaining  clear,  a  record  of  the  pressure 
l)ehind  this  obstruction  was  made.  The  cotton  being  allowed  to 
remain  in  this  side,  the  air  pressure  at  a  similar  place  on  the  clear 
side  was  then  measured.  In  this  way  eleven  records  were  obtained 
from  the  obstructed  side  and  eleven  from  the  clear  side.  The 
average  of  these  measurements  was  behind  the  cotton  on  the 
obstructed  side,  plus  3.5  and  minus  5.0  and  on  the  unobstructed 
side  plus  4.3  aud  minus  6.4.  The  eases  of  deviation  of  the  septum 
and  those  in  which  one  side  of  the  nose  was  closed  Avith  cotton 
were  combined,  giving  a  total  of  twenty-two  cases  in  which  one 
side  of  the  nose  was  obstructed  Avhile  the  other  side  remained 
dear.  In  the  eases,  closed  with  cotton  and  in  at  least  six  of  the 
cases  of  deviation  of  the  septum,  this  obstruction  was  practically 
complete.  The  average  of  these  twenty-two  records  was  ou  the 
obstructed  side,  plus  3.4  and  minus  4.7  mm.  and  on  the  unob- 
structed side  plus  4.2  and  minus  5.8  mm. 

Comparing  these  measurements  with  each  other  aud  with  those 
obtained  from  the  normal  nose,  it  is  fouud  that  both  the  positive 
and  negative  pressures  are  greater  on  the  unobstructed  than  on 
the  ol)structed  side,  aud  that  on  both  sides  the  negative  pressure 
is  the  greater,  as  is  the  case  in  the  normal  nose.  On  the  obstructed 
side  the  negative  pressure  is  1.3  mm.  and  the  positive  is  .9  mm. 
greater  than  the  normal,  an  actual  increase  of  the  negative  press- 
ure over  the  positive  pressure  of  .4  ram.  On  the  unobstructed 
side  the  negative  is  2.4  mm.  and  the  positive  1.7  mm.  greater  than 
the  normal,  an  increase  of  .7  mm.  in  favor  of  the  negative.  The 
iliaracter  of  the  curves  in  the  cases  of  nasal  obstruction  did  not 
seem  to  differ  from  those  made  from  the  normal  eases,  except 
tliat  the  oscillations  above  and  below  the  zero  line  were  higher. 
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In  order  to  measure  the  air  pressure  in  the  nasopharynx  when 
the  nose  is  obstructed  and  when  the  patient  is  breathing  through 
the  mouth,  both  nostrils  were  closed  with  cotton  after  the  catheter 
had  been  carried  through  one  side  of  the  nose  into  the  naso- 
pharynx, and  a  record  was  made  while  the  patient  breathed  with 
the  mouth  open.  These  measurements  show  that  under  these 
conditions  there  is  both  a  negative  and  a  positive  pressure : 
neither  is  as  great  as  nornial :  and  both  seem  to  be  reduced  in  the 
same  degree. 

In  measuring  the  air  pressure  in  the  nose  during  the  act  of 
swallowing  it  was  soon  found  that  no  reliable  records  could  be 
obtained  from  the  patients,  so  the  following  plan  was  adopted. 
The  catheter  was  passed  through  one  side  of  my  own  nose  into 
the  nasopharynx.  At  the  end  of  expiration,  with  both  nostrils 
clear,  the  breath  was  held  until  the  recording  needle  came  to  rest 
at  the  zero  line.  Then  swallowing,  the  breathing  was  still 
retarded  for  a  short  time,  then  continued.  In  this  way  any  possi- 
bility of  confusing  changes  in  the  curve  caused  by  swallowing 
and  those  caused  by  breathing  were  obviated.  Kecords  were  then 
made  in  the  same  way  while  the  breath  was  held  at  the  end  of 
inspiration.  Then  the  side  in  which  the  catheter  was  placed  was 
tightly  closed  with  cotton  and  records  were  made  as  before.  The 
result  of  all  these  recoixls  was  the  same:  the  needle  during  the 
act  of  swallowing  did  not  leave  the  zero  line,  .showing  that  while 
swallowing  with  both  sides  of  the  nose  clear,  or  with  one  side 
entirely  closed,  there  is  neither  a  negative  nor  a  positive  pressure 
in  the  nasophar^^lx,  but  the  normal  atmospheric  pressure.  When 
both  sides  of  the  nose  were  tightly  closed  there  was  at  the  end  of 
swallowing  a  slight  drop  of  the  needle  below  the  zero  line,  but 
never  more  than  a  millimeter.  As  this,  however,  is  a  condition 
rarely  found,  it  need  not  enter  into  this  consideration. 

From  the  above  investigations  we  reach  the  following  i-oiiclu- 
sions:  (1)  It  is  possible,  by  measuring  the  air  pressure  in  the 
nose  in  a  large  number  of  cases,  to  find  the  average  pressure  and 
to  call  this  the  normal ;  but  as  there  are  many  factors  that  can 
alter  the  character  of  respiration,  and  in  this  way  change  the  air 
pressure  in  the  nose,  it  is  not  possible  to  call  any  nose  abnormal 
in  which  the  air  pressure  differs  from  this  average.  (2)  The 
determining  of  the  air  pressure  in  the  nose  or  the  character  of 
the  nasal  respiratory  curve  can  not,  as  was  at  first  hoped,  be  of 
any  great  value  in  determining  the  presence  or  absence  of  nasal 


AIR     PRESSURE    IX    THE    NOSE    AXD     EAR    DISEASE.  gin 

ohstnietion.  (8)  The  average  uieasiiremeuts  obtained  by  thirty 
examinatious  representing  about  one  hundred  complete  respira- 
tions, made  at  various  times  upon  the  patients  who  were  perfectly 
familiar  with  the  passage  of  the  catheter,  and,  because  of  this, 
breathed  normally  during  the  examinations,  and  in  whom  the 
nose  was  normal,  is  as  follows:  normal  air  pressure  in  the  nose 
at  the  middle  of  the  inferior  meatus  plus  2.5  and  minus  3.4  mm. 
of  water:  in  the  nasopharynx  plus  2.6  and  minus  3.5  mm.  of 
water.  These  figures  differ  from  those  given  by  Mink',  which 
were,  in  the  turbinate  region  plus  4  and  minus  6,  and  in  the  naso- 
pharynx plus  8  and  minus  6  mm.  of  water,  and  from  those  given 
by  J.  L.  Goodale-,  which  were  plus  4  and  minus  6  in  the  naso- 
pharvnx.  Dr.  Seanes  Spicei"  reports  some  of  his  work  in  this  field 
and  mentions  curves  made,  but  the  report  is  so  brief  that  it  is 
difficult  to  draw  any  conclusions,  (i)  In  the  normal  nose  the 
negative  pressure  during  inspiration  is  practically  always  greater 
than  the  positive  during  expiration.  (5)  In  the  presence  of 
marked  unilateral  nasal  steudsis  there  is  foimd  back  of  the  obstruc- 
tion a  negative  pressure  that  is  greater  than  normal,  but  also  an 
increase  of  the  positive  pressure,  and  the  increase  of  the  negative 
over  the  increase  of  the  positive  pressure  is  only  four-tenths  of  a 
millimeter.  In  the  side  of  the  nose  that  is  unobstructed,  the  in- 
crease of  both  the  positive  and  negative  pressures  is  greater  than 
on  the  obstructed  side,  and  here  the  increase  of  the  negative  pres- 
sure over  the  increase  of  the  positive  is  seven-tenths  of  a  milli- 
meter. It  would  seem  that  any  effect  the  increase  of  the  negative 
pressure  during  inspiration  might  have  in  causing  a  congestion, 
and  later,  a  thickening  of  the  mucous  membrane  of  the  nose,  would 
be  overcome  b.v  the  po.sitive  pressure  during  expiration.  The 
eustachian  tube  is  a  rather  long  tube  of  small  calibre,  its  walls 
lying  in  contact.  If  the  membrana  tympani  is  intact,  the  tube  is 
closed  at  its  outer  end.  It  does  not  seem  possible  that  the  increase 
of  negative  pressure  that  was  found  is  great  enough  to  cause  any 
rarification  of  the  air  in  this  closed  tube  or  any  retraction  of  the 
drum  at  its  outer  end. 

^Mouth  breathing  in  cases  of  nasal  obstruction  causes  a  lowering 
of  both  the  negative  and  positive  air  pressures  in  the  nasophaiyux, 
rather  than  an  increase.    During  the  act  of  swallowing  in  cases  of 

1.      Arohiv    fur    Laryn&ologie    unci    Ilhinologie.    Vol.    XX-314. 
■2.     Boston.    Medical    and    Surgical    .Journal.    Vol.    CXXXV-457-487. 
.■?.     Annals  of  Otology.  Rliinology  and   Laryngology.  Vol.   XI-750.     Journal 
..f    laryngology.    Feb.    1903-92. 
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nasal  obsti'iK-tioii,  there  is  in  the  nasopharynx  neitlier  a  negative 
nor  a  positive,  but  just  the  atmospheric  pressure. 

From  the  above  investigations  it  can  be  said  that,  in  cases  in 
which  there  is  nasal  obstruction,  the  negative  air  pressure  in  tlic 
nose  and  nasopharynx  during  inspiration,  with  the  nioutli  ch)sed 
or  ojien,  or  during  the  act  of  swallowing,  is  not  to  lie  considered 
a  cause  of  ear  disease. 


XOX-DIABETIC    ACIDOSIS— WITH    SPECIAL    REFERENCE 
TO  POSTOPERATIVE  ACIDOSIS  IN  CHILDREN.* 

By    IRA    FltANK,    M.    D.,   Chicago,    111. 

It  is  my  purpose  in  the  followiug  paper  to  bring  under  one 
head  and  in  concrete  form  a  review  of  the  literature,  clinical  and 
experimental,  which  is  fast  tending  to  outline  distinctly  the  hazy 
concept  we  ixiw  call  acidosis.  I  shall  add  thereto  certain  per- 
sonal observations  and  attempt  to  produce  from  the  whole  a 
practical  clinical  entity,  with  definite  etiology,  definite  diagnostic 
points,  specific  treatment,  and  direct  and  simple  prophylaxis. 

The  subject  should  be  of  serious  interest  to  those  whose  work 
is  related  to  childhood.-  and  especially  to  those  of  us  who  must 
frequently  anesthetize  children — for  it  is  in  the  young  that  non- 
symptom-producing  acetone  is  fri'iincntly  found — it  is  in  the 
young  that  the  metabolic  balance  is  most  easily  disturbed — and 
it  is  in  the  young  that  we  tamper  with  several  of  the  important 
etiological  factors  of  symptom-producing  acetonemia  when  we  re- 
move tonsils  and  adenoids  uuder  general  anesthesia. 

The  literature  on  the  subject  is  well-nigh  boundless,  for  a  study 
of  it  leads  to  many  branches  and  sub-branches,  each  of  which 
terminates  in  a  maze  of  more  or  less  conflicting  theories  sup- 
l)orted  by  laboratory  and  clinical  evidence.  I  consider,  therefore, 
that  a  brief  review  of  this  literature,  amalgamating  the  important 
])oints  which  have  been  brought  out  in  the  course  of  the  last  de- 
cade or  s<j.  and  which  will  assist  us  in  establishing  that  type  of 
acidosis  with  which  we  are  chiefly  concerned — namely,  the  post- 
operative acidosis  of  tonsillectomies  and  adenoidectomies  as  a  de- 
finite entity,  is  in  place. 

How  often  the  condition  occurs  in  its  milder  forms  few  of  us 
probably  realize,  for  the  manifestations  of  the  majority  of  cases 
are  usually  overlooked.  The  well  marked  cases  are  less  common 
— but  the  clinical  picture  once  seen  is  not  likely  to  be  forgotten. 

That  acidosis  does  occur  more  frequently  following  tonsil  and 
adenoid  operations  is  jjcrhaps  due  to  the  fact  that  children  are 
more  frequently  anesthetized  for  this  purpose  than  all  other 
surgical  reasons  cond)ined.     Anesthesia  is  doubtless  the  most  im- 
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portaiit  causative  factor,  involving  as  it  does,  the  starvation  of 
the  young  patients  previous  to  operation;  the  destruction  of  tissue 
due  to  the  lipoid  solvent  properties  of  the  usual  anesthetics,  ether 
and  chloroform ;  and  the  modification  of  the  carbonic  acid  con- 
tent of  blood  during  administration.  In  addition  to  anesthesia 
another  important  element  possibly  accounts  for  this  relatively 
frequent  occurrence  of  acidosis  in  children,  namely,  that  chroni- 
cally infected  tonsils  and  adenoids  per  se  may  have  a  more  or  less 
important  bearing  in  the  production  of  acid  bodies. 
Definition. 

Acidosis  is  a  disorder  of  metabolism — principally  of  fat  split- 
ting and  perhaps  to  a  much  less  extent  proteid  splitting  elements, 
occurring  in  the  course  of,  or  following,  a  large  number  of  clinical 
conditions,  characterized  by  the  symptoms  of  varying  degrees  of 
intoxication  by  acid  bodies,  and  the  presence  of  these  bodies  or 
corresponding  substances  in  the  urine  and  blood. 
Etiology. 

The  occurrence  of  acetone  in  the  urine  of  non-diabetics  wit  bout 
symptoms  referable  to  this  condition  is  very  common,  especially  in 
children,  and  the  number  of  disorders  in  which  it  is  found  is 
growing  steadily  in  those  clinics  which  require  a  test  for  acetone 
in  routine  urinalysis.  Indeed,  in  apparently  normal  individuals 
under  normal  conditions  twenty-four  hour  specimens  of  urine 
have  yielded  acetone  in  amounts  up  to  .02  grm.'  (von  Jaksch, 
Langstein  and  Mayer). 

Bearing  in  mind  then  that  nornial  human  l)eiiigs  in  the  course 
of  ordinary  economy  may  show  the  presence  of  acetone  in  the 
urine,  and  remembering  also  that  age  is  indirectly  i)roportional 
to  the  ease  with  which  the  equilibrium  of  metabolism  may  be  dis- 
turbed, it  is  logical,  on  purely  clinical  grounds  to  assume  that  in 
a  given  number  of  children,  certain  individuals  are  more  or  less 
disposed  to  acidosis.  In  other  words,  we  may  consider  an  "Acid 
diathesis"  as  an  important  predisposed  factor.  In  a  child  with  an 
acid  diathesis  we  would  expect  to  find  an  acetouuria  following 
minor  indiscretions  in  diet,  during  the  course  of  mild  infections 
(i.  e.  coryza)  ;  in  chronic  affections,  as  chronic  tonsillitis,  adenoids, 
chronic  appendiciti.s ;  and  in  this  type  of  patient  we  would  expect 
to  see  acute  acidosis,  or  the  more  severe  form,  acid  intoxication, 
develop  from  exciting  causes  which  in  a  normal  individual  would 
produce  neither  symptoms  nor  signs,  at  least,  not  more  than  ace- 
touuria. 
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That  acidosis  is  common  in  children  with  diseased  and  hyper- 
trophied  tonsils,  adenoids  and  catarrhal  conditions  of  the  upper 
air  passages  has  long  been  known.  Griffiths,  E.  Smith  and  others 
have  noted  the  acute  coryza  which  is  frequently  a  premonitory 
symptom  of  the  acute  recurrent  or  cyclic  attack.  These  authors 
have  noted  marked  improvements,  and  cures  following  treatment 
of  the  pharynx  and  nasopharynx.  Sedgwick  reports  a  series  of 
twenty-two  cases  of  recurrent  vomiting,  twenty  of  which  had 
adenoids  or  enlarged  tonsils,  and  in  most  of  them  there  were 
symptoms  of  infection  preceding  or  during  the  attacks.  In  seven 
of  his  cases  symptoms  of  appendicitis  were  present,  two  of  which 
were  operated  Avitli  absolute  cessation  of  symptoms.  Comby 
found  appendicitis  in  approximately  iifty  per  cent,  of  his  cases. 

From  my  own  experience.  I  can  affirm  a  possible  correlation 
between  the  chronically  intiamed  tonsil  and  acetonuria.  We 
liave.  as  a  clinical  experiment,  operated  on  a  large  number  of 
children  under  conditions  almost  ideally  prophylactic  against 
acidosis,  and  whose  anesthetic  has  been  nitrous  oxide  for  a  period 
not  exceeding  two  minutes.  Two-thirds  of  these  cases  showed  an 
acetonuria  in  the  first  twenty-four  hours  postoperative,  although 
tests  were  negative  in  all  the  cases  before  operation.  In  other 
words,  active  prophylaxis,  including  a  remarkably  short  ether- 
free  anesthetic  does  not  prevent  a  mild  acetonuria  in  the  majority 
of  cases. 

Xon-diabetic  acetonuria  and  acidosis  occurs  in  chronic  infiam- 
mations.  acute  specific  infections,  gastrointestinal  and  systemic 
disturt)ances.  Variation  in  normal  diet  as  starvation,  deprivation 
of  carbohydrates,  maldigestion,  or  the  ingestion  of  fats  in  large 
(piantities  produce  the  phenomena.  It  is  often  noted  in  cases  of 
]ioisouing  and  in  toxemias,  such  as  occur  in  pregnancy  and  ad- 
vanced malignant  disease.  It  occurs  very  often  in  the  course  of 
cardiac  and  renal   affections. 

Anesthesia,  however,  is  the  most  common  etiologic  factor. 
Children  under  12  years  never  fail  to  show  acetone  in  the  urine 
in  the  twenty-four  hours  following  a  general  anesthetic.  It  is.  to 
this  type  I  wish  to  call  your  attention  as  I  believe  that  a  study  of 
it  will  assist  in  the  prevention,  recognition  and  treatment  of  the 
symptom-producing  forms  of  acetonuria  which  we  term  acidosis. 
Pathoycnc.si.i  ami  PJn/sioIoan. 

The  economy  of  the  animal  liody  i'e(|uires  for  its  life  and  ac- 
tivity the  consumption  of  fuel.  Whether  this  fuel  is  supplied  by 
ingested   food  or  by  the  tissues  of  the  organism,  its  combustion 
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is  essential  to  the  phenomena  of  life  itself.  The  source  of  enerj^'v 
for  all  physiological  functions  is  known  to  be  the  chenn<'al  break- 
ing down  of  alkalies  and  bases. 

Pats,  carbohydrates  and  proteids  produce  energy  then  1)>-  a 
complicated  eatabolism  which  results  in  end  products  of  both  acid 
and  basic  structure.  The  alkali  radical  is  life  sustaining — the 
acid  princijiles  are  life  destroying.  IMetabolism,  therefore,  neces- 
sitates the  use  of  alkalies  and  bases  and  the  rapid  elimination  of 
acid,  and  betaoxybutyric  acid,  with  which  we  arc  concerned. 

The  acids  to  be  eliminated  are  in  gaseous  form  or  in  solution. 
The  gaseous  acid  (CO:)  is  given  out  by  the  respiratory  act.  The 
acids  in  solution  are  thrown  off  by  way  of  the  kidneys  and  sweat 
glands — and  under  normal  conditions  in  such  a  form  as  \o  cause 
no  injury  to  the  organism. 

When,  however,  this  metabolism  is  deranged  the  food  elements 
are  improperly  or  incompletely  broken  down,  abnormal  acid  end- 
products  result.  It  is  certain  of  these  products,  acetone,  diacetic 
acid,  and  betaoxybutyric  acid,  with  which  we  are  concerned. 

In  the  list  of  conditions  during  or  following  which  acidosis 
occurs.  i1  is  evident  that  in  a  majority  of  them  a  toxic  influence 
precedes  the  actual  formation  of  acid  bodies.  For  instance,  in 
the  specific  infections  and  in  inflammations  bacterial  toxins-  and 
toxi(  absorption  are  jiresent  before  acetonuria  is  observed.  That 
this  is  no  iinconmion  forerunner  of  acidosis  is  shown  by  Reiche's 
rejjorl  of  .S826  cases  of  diphtheria  and  acute  anginas,  of  which 
■V200  were  acute  diphtheria,  with  varying  degrees  of  acetonuria 
in  60  per  cent.  Similarly,  a  factor  of  "primary"  intoxication  is 
<liscernible  in  the  acidosis  occurring  in  Bright 's  disease,  the 
cachexia  of  malignancy  and  the  toxemias  during  ])regnancy.  In 
the  type  of  acid  intoxication  described  by  Parke  and  Abt  during 
the  weaning  period,  the  jirimary  toxic  element  may  be  accounted 
for  either  in  the  artificial  feeding  or  by  some  ([uautitative  change 
in  the  mother's  milk  as  the  i)eriod  of  lactation  nears  its  close.  In 
the  cases  of  poisoning  from  phosphorus,  salicylates,  etc.,  we  have. 
as  toxins,  not  only  these  substances  per  se,  but  also  the  toxins  pro- 
duced by  the  effect  of  the  substances  on  the  tissues. 

The  use  of  general  anesthetics  introduces  toxic  substances  into 
the  blood  which  vary  greatly  in  their  effect  on  the  various  organs 
and  tissues.  Chloroform  may  produce  serious,  extensive,  even 
fatal  lesions  in  the  liver,  and  this,  too,  following  relatively  short 
anesthesias.  Ether  may  affect  the  iixcr — but  its  principal  point 
of  attack  is  the  kidnew     In  anesthesia,  tliei'eforc.  we  have  also  a 
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primaiy  toxemia  to  account  for  the  trequeut  occiirreuce  of 
acidosis.  Waldvogel  has  concluded  that  a  direct  toxic  action  of 
the  anestlietie  is  responsihle  for  the  acidosis  in  children  under  his 
observation,  and  similar  conclusions  may  be  drawn  from  the 
recorded  series  of  Rice,  Frew,  Chalfont,  and  others. 

The  mechanism  by  which  acidosis  is  produced  from  a  primary 
or  preexisting  toxic  element  is  shrouded  in  mystery,  but  the  bal- 
ance of  evidence  is  in  favor  of  an  hepatic  disturbance  (Embden) 
resulting  in  abnormal  processes  of  metabolism  the  end  products 
being  the  acid  bodies.  ^leClean  expresses  this  disturbance  as  the 
result  of  the  cumulative  action  of  alisorbed  toxins  in  the  liver, 
with  consequent  failure  of  the  organ  to  properly  perform  its 
functions.  There  follows  a  disarrangement  of  the  carbohydrate 
metabolism,  and  the  resulting  interference  with  the  glycogen  stor- 
ing or  glycolytic  power  of  the  liver  reduces  the  proper  supply  of 
energy-producing  sugar,  thus  inducing  a  disturbance  of  fat  and 
protein  metabolism.  As  Nasse  puts  it,  the  lack  of  carbohydrate 
necessary  to  activate  oxygen  in  the  body  thereby  restricts  the  oxi- 
dation of  fats  and  proteins  to  their  normal  end  products. 

We  must  assume  the  acetone  compounds  to  be  resj^onsible  for 
the  clinical  condition  we  know  as  acidosis.  Hetaoxyhutyric  acid, 
diacetic  acid,  and  acetone  are  found  so  consistently  in  the  blood 
and  urine  of  these  patients,  and  are  so  constantly  in  proportion 
to  the  number  of  degrees  of  the  symptoms  displayed  that  we  have 
for  the  present  no  alternative  but  to  believe  that  the  condition  is 
an  intoxication  or  saturation  of  the  tissues  and  body  fluids  l)y 
these  acid  bodies. 

It  has  been  shown  that  the  three  substances  which  are  struc- 
turally closely  related,  may  be  produced  in  the  test  tube  from 
sugars,  proteins,  or  fats — but  clinical  observation  and  metabolism 
experiments  seem  to  show  that  the  acid  bodies  are  produced  from 
body  fat  or  food  fat  almost  entirely — and  possibly,  to  a  very  small 
degree  from  proteins.  The  role  of  carbohydrates  is  still  uncertain 
— but  it  is  understood  that  sugars  are  necessary  to  the  economy, 
either  to  spare  the  bod.v  fats  or  to  facilitate  the  destruction  of 
food  fats  past  tlie  acetone  stage,  because  sugar  starvation  results 
in  acidemia. 

The  acid  bodies  in  acidemia  do  not.  so  far  as  we  can  now  de- 
termine, change  to  any  marked  degree  the  actual  alkalinity  of  the 
blood,  and  they  are  practically  non-toxic  when  administered  to 
healthy  subjects  in  large  doses.    They  do.  however,  by  their  slight 
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acid  action  withdraw  all\:ali  from  tiie  tissues,  and  when  present 

for  a  greater  or  lesser  time  produce  nephritis. 

fathologij. 

Those  cases  of  non-diabeti(-  acidosis  wliich  liave  come  to  au- 
topsy show  little  that  can  be  termed  characteristic.  Fre(iucntly 
fatty  degeneration  of  the  liver  is  noted — occasionally  nephritis. 
Recent  observers  (Lucibelli,  Crile  and  others)  have  found  histo- 
logic changes  in  the  central  nervous  system — amounting  to  a  pecu- 
liar swelling  and  liquefaction  of  nervous  tissue. 

The  constant  finding  is  the  marked  increase  in  the  l)lood  of 
acetone  compounds,  which  are  jsresent  normally  in  very  small 
amounts.  It  has  been  shown,  too,  that  the  CO-.!  tension  of  the 
blood  is  indirectly  proportional  to  the  degree  of  acidemia. 

Thoiigh  the  nrine  is  said  to  show  frequently  a  rise  in  ammonia 
content  preceding  acidosis,  the' first  practical  clinical  finding  is  the 
presence  of  acetone  as  determined  by  the  Lange  (Legal  or  Le- 
Noble)  test,  or  the  iodoform  test.  Acetone  is  the  first  of  the  acid 
bodies  to  appear  in  threatened  acidosis,  and  is  followed  by  diacetic 
acid,  and  finally  betaoxybutyric  acid.  As  the  condition  subsides, 
the  substances  disappear  from  the  nrine  in  the  reverse  order.  In 
postoperative  acidosis  this  characteristic  aids  in  the  diagnosis  of 
the  degree  of  intoxication  and  assists  in  forming  a  prognosis. 
With  experience  it  is  possible  frequently  to  determine  the  turning 
point  of  an  attack  in  the  test  tube  even  with  these  (pialitative 
tests,  before  it  is  clinically  evident. 
iSymptoiiis. 

The  first  clue  to  an  impending  acidosis  following  an  anesthetic 
is  practically  always  to  be  found  in  the  pulse  record  in  the  first 
hours  succeeding  the  return  of  the  patient  from  the  operating 
room.  Depending  on  the  duration  and  depth  of  the  anesthesia, 
and  on  the  amount  of  blood  lost  during  the  operation,  we  expect 
in  a  greater  or  lesser  number  of  hours  either  a  return  to  normal 
of  the  pulse  rate,  or  definite  signs  that  such  return  is  in  progress. 
When,  in  the  early  postoperative  period,  the  pulse  rate  increases, 
remains  stationary,  or  lowers  only  slightly  from  the  rate  during 
anesthesia — and  this,  too,  in  the  absence  of  signs  of  shock,  col- 
lapse and  hemorrhage — an  examination  of  the  urine  reveals  the 
presence  of  acetone  in  mai'ked  quantity. 

Routine  postoperative  urinalysis  has  demonstrated  the  presence 
of  acetone  in  a  high  percentage  of  all  cases,  and  in  children  the 
finding  is  practically  con.stant.  In  the  majority  of  cases  no  symp- 
toms referable  to  this  condition  are  apparent,  and  the  last  trace 
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of  acetone  disappears  under  suitable  diet  in  one  to  tliree  days.  In 
those  cases,  however,  where  the  pulse  rate  is  high  following  opera- 
tion, we  have  the  first  intimation  soon  confirnied  by  urinalysis 
that  the  patient  is  reacting  to  the  presence  of  acid  bodies. 

I  have  found  that  in  the  great  majority  of  cases  this  is  the  only 
symptom  displayed  and  is  followed  in  one  or  two  days  by  a  return 
to  normal  and  a  gradual  diminution  in  the  acetone  excreted. 

In  a  second  group  of  eases  a  persistent  high  pulse  rate  is  com- 
plicated in  four  to  eighteen  hours  by  the  appearance  of  languor 
and  drowsiness,  in  some  instances  approaching  stupor,  and  a 
marked  tendency  to  restless  sleep.  These  patients  show  an  in- 
creased respiratory  rate.  A'arying  indirectly  according  to  the  age 
of  the  patient,  and  directly  to  the  degree  of  the  reaction,  from  28 
to  48  per  minute.  The  respiration  is  regular,  rather  superficial 
and  the  odor  of  acetone — sweet,  "'fruity."' — is  noted  in  the  exhala- 
tion. The  face  is  either  pale,  or  (if  the  temperature  is  high), 
flushed  with  usiially  a  tinge  of  cyanosis.  Dark  circles  appear 
under  the  eyes.     The  tongue  is  usually  heavily  coated. 

The  stuporous  condition  may  vary  from  a  mild  degree  to  a  truly 
alarming  display.  It  is  distinguished  from  the  holdover  effects  of 
anesthesia  by  the  fact  that  the  patient  has  already  come  out  ol" 
the  anesthetic — in  other  words,  has  had  an  awake  period  before 
the  onset  of  this  secondary  drowsiness.  The  patient  is  restless  and 
exhibits  more  than  ordinary  postoperative  thirst,  and  if  sleep 
occurs  it  is  only  for  short  periods.  Thirst  is  the  principal  com- 
plaint,— even  the  youngest  children  are  quiet,  arousing  themselves 
only  to  ask  for  water. 

The  examination  of  the  urine  from  these  patients  reveals  a 
very  heavy  acetone  reaction,  and  a  definite  trace  or  positive 
diacetic  acid  test.  Under  treatment  and  coincident  with  the  dis- 
appearance of  the  drowsiness  or  stupor,  the  diacetic  acid  disap- 
pears, and,  more  slowly,  the  acetone  reaction  lessons  in  degree, 
the  test  becoming  negative  in  four  to  six  days. 

In  a  third  group  of  cases,  which  is  decidedly  small  (occurring  in 
my  practice  in  about  two  per  cent,  of  operated  children),  a  more 
severe  degree  of  acidosis  occurs.  In  this  type  the  rapid  pulse  and 
stupor  is  soon  followed  by  frequent  retching  and  vomiting — nothing 
is  retained  by  the  stomach.  On  entering  the  room  we  are  imme- 
diately impressed  with  the  fact  that  the  patient  loolis  sick.  Pros- 
tration is  marked;  stupor  is  a  prominent  feature,  and  the  cheeks 
are  flushed,  frequently  cyanotic.  The  periorbital  tissues  become 
rapidly  sunken  and  the  acetone  odor  of  the  breath  can  be  de- 
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tected  some  distance  from  the  patient.  Nervous  phenomena  ma\ 
be  present,  varying  from  the  nsunl  restlessness  to  delirium  or  con- 
vulsions— even  coma. 

Analysis  of  the  urine  in  this  group  of  (-ases  shows  the  intense 
acetone  reaction,  and  the  test  of  diabetic  acid  is  markedly  posi-  • 
five.  Under  treatment  we  find  an  early  disappearance  of  the 
diacetie  acid — the  test  becoming  negative  in  twenty-four  to  seven- 
ty-two hours — and  coincident  with,  and  following  this,  a  grad- 
ually diminishing  acetone  reaction.  As  these  substances  leave  the 
urine,  the  patient  returns  to  health  by  reversing  the  order  of  the 
stages  we  have  enumerated.  Vomiting  is  the  first  symptom  alle- 
viated, followed  closely  by  a  disappearance  of  stupor  and  drowsi- 
ness— and  finally  there  is  a  return  to  normal  respiration  and  pulse 
rate. 

Levison  has  classified  the  degrees  of  postoperative  acidosis  as 

1.  Subaeidosis — acid  products  without  symptoms. 

2.  Acidosis — definite  symptoms,  vomiting  and  marked  rest- 
lessness. 

3.  Acid  intoxication,  with  a  clinical  picture  marked  vividly  by 
delirium,  coma  and  convulsions,  preceded  by  a  stage  of  restless- 
ness and  vomiting. 

According  to  the  cases  1  have  seen,  it  seems  more  practical  to 
me  to  consider  Levison 's  first  type  as  a  purely  physiological  re- 
action of  the  tissues  to  ether,  and  my  three  groups  of  cases,  as 
subaeidosis.  acidosis,  and  acid  intoxication,  respectively. 

Chalfont.  in  a  study  of  700  anesthetics,  lays  emphasis  on  the 
fact  that  postoperative  vomiting  is  related  to  acetonuria,  i.  e.,  the 
liability  to  vomiting  is  increased  when  acetone  is  present.  This  is 
no  doubt  true — but  in  most  cases  we  are  able  to  distinguish 
the  vomiting  of  anesthesia  from  that  of  acidemia,  inasmuch  as  the 
latter  appears,  as  a  rule,  several  hours  after  the  anestlietie 
vomiting  has  ceased. 
Treatineuf. 

From  the  early  opinions  regarding  the  nature  of  acidosis  it  is 
readily  seen  how  alkali  therapy  came  into  repute,  and  it  is  only 
in  recent  years  that  reports  regarding  the  efficacy  of  alkali 
therapy,  especially  in  the  acidosis  of  diabetes,  were  more  replete 
with  failures  than  successes.  In  the  non-diabetic  acidoses  the  suc- 
cesses reported  may  be  due  to  (1)  a  moderate  alkaliniziug  effect 
from  such  therapy,  or  (2)  the  fact  that  the  attack  itself  was  sub- 
siding when  the  treatment  was  instituted. 
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The  treatment  of  postoperative  acidosis  as  now  practiced  is  emi- 
nently successful  and  satisfactory,  and  consists  of  (1)  the  com- 
batting of  the  abnormal  physiologic  processes  which  we  know  are 
producing  the  symptoms,  and  (2)  symptomatic  control.  Prompt 
reaction  to  such  treatment  is  the  rule,  twelve  hours  being  fre- 
quently sufficient  to  change  an  appalling  clinical  picture  to  prac- 
tically normal  health. 

To  oppose  the  process  we  must,  according  to  the  laboratory  con- 
firmations of  our  present  theory  of  acid  intoxication,  supply 
either  the  carbohydrate  which  is  lacking  in  the  metabolic  mechan- 
ism, or  some  easily  absorbable  substance  which  will  produce  ener- 
gy sufficient  to  insure  tlie  proper  oxidation  of  the  fats  or  spare  the 
l)ody  fats. 

Glucose  has  been  most  widely  used,  given  by  mouth  in  varying 
quantities  in  the  mild  cases,  wliere  the  stomach  is  retentive.  In 
those  cases  in  which  the  stomach  is  irritable,  rectal  feedings  of  a  5 
to  8  per  cent,  glucose  solution  in  normal  saline  by  the  Murphy  drop 
method — or,  more  preferably,  interval  feedings  of  four  to  eight 
ounces  of  the  solution,  results  are  prompt  and  gratifying.  Sub- 
cutaneous in.jection  of  sugar  solutions  have  been  made  with  varying 
results.  Levison  reports  that  in  his  experience  subcutaueously 
introduced  sugar  is  eliminated,  without  change  in  the  urine.  The 
intravenous  injection  of  sugar  causes  a  prompt  and  marked  change 
in  the  clinical  picture,  though  th(«  procedure  is  followed  by  a  chill 
and  sudden  high  rise  in  temperature.  None  of  my  cases  have  been 
sufficiently  severe  to  warrant  this  method — but  it  has  been  extremely 
successful  in  certain  cases  reported  to  me  by  several  of  my  surgical 
i-olleagues. 

Though  glucose  alone  in  the  above  methods  of  administration  has 
proven  successful  from  all  aspects,  it  is  ray  practice  to  supplement 
the  treatment  with  solutions  of  sodium  bicarbonate,  either  by  mouth 
or  per  rectum,  with  the  sugar.  This  is  done  not  only  to  gain  the 
lienefits  it  may  have  in  alkalinizing  the  acid  bodies,  but  also  because 
of  a  noticeably  good  effect  on  the  nausea  and  tendency  to  vomit. 

Glucose  is  given  as  the  carbohydrate  of  choice,  because  it  is  pre- 
sumably rapidly  absorbed  as  such.  Allen  has  recently  suggested 
the  rectal  feeding  of  dilute  solutions  of  alcohol  in  diabetic  acidosis, 
which  has  been  tried  with  success,  but  I  do  not  believe  the  prompt 
action  and  relatively  unirritating  character  of  glucose  solutions  re- 
((uire  us  to  make  any  change  in  our  present  methods. 

As  to  symptomatic  treatment,  little  need  be  said,  for  under  proper 
care  the  more  severe  symptoms  are  soon  alleviated.    When  vomit- 
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ing  is  very  freqiieut  aud  distressing,  simple  lavage  with  plain 
water,  saline,  or  sodium  hiearbonate  solution  brings  relief  for 
four  or  six  hours,  and  it  is  rarely  neeessary  to  perform  this  more 
than  twice. 

When  dehydration  has  been  severe,  it  may  be  advisable  to  give 
saline  infusions.  It  is  certainly  of  advantage  to  push  fluids  at  all 
stages  of  the  attack. 

As  soon  as  the  stonuich  permits,  a  diet  consisting  largely  of  soft 
carbohydrates — cereal    gruels,    eornstarcli    preparations — is    given, 
and  as  symptoms  and  laboratory  findings  subside,  the  diet  is  gradu- 
ally brought  up  to  normal. 
Prophylaxis. 

Our  discussion  of  both  the  clinical  and  experimental  sides  of 
acidosis  has  revealed  a  number  of  points  which,  when  brought  to- 
gether, constitute  a  definite  system  of  prophylaxis. 

We  have  seen  that  certain  children  are  apparently  predisposed 
to  acidemia  or  acidosis — or.  as  Silberstein  expresses  it,  "An  idio- 
syncrasy with  intolerance"  probably  exists.  In  these  cases  it  is 
frequently  found  that  traces  of  acetone  are  present  constantly,  or 
with  slight  constitutional  disturbances.  In  general,  then,  it  is 
possible  to  minimize  the  dangers  of  a  tonsil  andiidenoid  operation 
in  these  children  by  routine  examination  for  acetone  in  the  urine, 
and  to  reduce  the  possibility  of  acidosis  in  all  cases  by  the  reduc- 
tion of  fat.  and  increase  of  carlfohydrate  intake  on  the  day  pre- 
ceding the  operation,  by  the  introduction  of  glucose,  either  as 
candy  or  in  lemonade,  at  this  time,  and  by  avoiding  the  unuec- 
sarily  long  starvation  period  in  preparation  for  the  anesthetic. 

The  choice  of  anesthetic  has  probably  little  eft'ect.  I  have,  as 
previously  stated,  performed  a  number  of  tonsillectomies  under 
nitrous  oxid.  and  have  found  acetone  in  the  postoperative  urine, 
without,  however,  any  symptoms  of  acidosis. 

Levison  states  that  the  drop  method  of  giving  ether  has  re- 
duced the  number  of  cases  by  about  one-half,  and  in  Crile  's  method 
of  anoci-assoeiation  with  the  very  minimum  use  of  ether  acidosis 
is  practically  negligible. 

After  the  operation  the  granting  of  water  in  I'apidly  increasing 
quantities  serves  to  dilute  toxic  substances,  stimulate  urination 
and  the  elimination  of  toxic  bodies,  and  the  early  administration 
of  some  form  of  carbohydrate  greatly  reduces  the  number  of 
symptom-producing  acidosis. 
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RESUME. 

lu  eoucludiug.  I  wish  to  repeat  briefly  and  emphasize  certain 
points  brought  out  in  this  discussion  which  are  of  practical  value 
to  us  in  that  they  lead  to  an  early  recognition  and  a  promptly 
successful  treatment  of  a  complication  of  tonsillectomy  which 
would  otherwise  be  a  severe  strain  and  cause  of  anxiety  to  the 
surgeon  and  all  others  concerned. 

First.  Acetone  is  found  in  the  postoperative  urine  of  practically 
all  children.  This  acetonuria  produces  no  symptoms  in  a  great 
majority  of  eases. 

Second.  Varying  degrees  of  acidosis  or  symptom-producing 
acetonemia  follows  anesthesia  in  about  twenty  per  cent,  of  cases 
in  children,  in  individuals  predisposed  by  chronic  infections,  age, 
etc. 

Third.  The  symptoms  of  acidosis  are  such  that  three  degrees 
of  severity  are  readily  apparent.    These  are 

(a).     Siibacidosis.    Acetonuria  and  rapid  pulse. 

(b).  Acidosis.  Acetonuria.  diacetic  acid  in  the  urine  in  small 
amounts,  rapid  pulse,  drowsiness,  languor,  rapid  shallow  respira- 
tion. 

(c).  Acid  iutoxicatioii.  Acetone:  diacetic  acid  is  markedly 
present;  rapid  pulse;  drowsiness;  nausea  and  frequent  vomiting; 
heavy  acetone  breath. 

Fourth.  Acidosis  may  be  prevented,  or  its  degree  lessened  by  a 
carbohydrate  diet,  preceding  the  operation;  by  shortening  as  much 
as  possible  the  starvation  preparation ;  by  the  use  of  nitrous  osid. 
or  a  short  ether  anesthesia,  and  by  the  use  of  further  carbohydrate 
diet  as  soon  as  the  patient  is  in  proper  condition  following  opera- 
tion. 

Fifth.  Postoperative  acidosis  in  any  stage  readily  responds  to 
solutions  of  glucose,  administered  by  mouth  or  per  rectum,  or  \u 
very  severe  cases  intravenously,  with  sodium  bicarbonate  as  a 
possibly  valuable  adjunct. 
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DlSCl'SSIOX. 

Dr.  J.  M.  lugersoU,  Cleveland,  O.,  said:  "There  are  many  definitions 
of  acidosis,  and  this  fact  shows  that  the  condition  is  not  yet  well 
defined.  Palmer  and  Henderson  say  that  a  condition  of  acidosis  exists 
when  the  bicarbonate  depletion  of  the  blood  has  been  carried  to  such 
an  extent  that  the  administration  of  a  quantity  of  sodium  bicarbonate 
equivalent  to  one  liter  of  normal  one-tenth  per  cent,  solution  fails  to 
diminish  the  urinary  acidity. 

"Normally  the  blood  is  slightly  alkaline.  We  know  that  this  is 
necessary  to  maintain  life  and  health.  During  a  normal  existence  an 
alkaline  reserve  is  stored  up  in  the  body  fat  and  muscles  and  this  alka- 
line reserve  is  used  to  neutralize  any  tendency  toward  acidity  in  the 
blood. 

"Volatile  acids  in  the  body  are  eliminated  through  the  lungs  by  the 
blood;  non-volatile  acids  are  excreted  through  the  kidneys  and  the 
sweat  glands.  An  increase  of  active  acidity  or  hydrogen-ion  concen- 
tration in  the  blood  stimulates  the  kidneys  and  the  respiratory  center 
at  first  in  the  effort  to  eliminate  the  acid.  If  the  effort  is  not  success- 
ful, we  get  an  acid  intoxication,  characterized  clinically  by  rapid  pulse, 
increased  acidity  of  the  urine,  air  hunger,  dyspnea,  stupor,  delirium, 
vomiting,  convulsions  and  coma. 

"Many  men  are  studying  the  problem  of  active  acidity  and  we  are  all 
learning  something  about  it,  the  things  which  cause  it  and  some  of  the 
clinical  symptoms  which  develop  in  acid  intoxication.  The  paper  which 
we  have  just  heard  calls  our  attention  to  certain  definite  symptoms  of 
acidosis  which  may  occur  in  our  special  work. 

"Any  condition  which  interferes  with  the  normal  alkaline  reserve 
decreases  the  patient's  resistence  to  acid  intoxication.  The  debilitating 
effects  of  pathological  tonsils  and  adenoid  tissue  certainly  makes  the 
patient  more  open  to  attack. 

"Prolonged  starvation  surely  predisposes  to  acidosis  but  in  my  judg- 
ment the  short  period  of  starvation  in  tonsil  and  adenoid  operations  is 
a  very  small  factor  in  producing  acidosis.  The  cutting  off  of  liquids, 
especially  water,  has  been  proved  to  be  a  predisposing  cause  and  this  is 
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)jrobal)ly  a  more  important  factor  in  our  work  than  the  short  period 
of  starvation.  General  anesthetics  predispose  to  acidosis.  Chloroform 
does  so  most  markedly,  ether  in  a  lesser  degree  and  nitrous  oxide  gas 
the  least  of  all.  Acidosis  is  more  apt  to  develop  after  prolonged  anes- 
thesia than  it  is  after  a  short  period  of  anesthesia.  Trauma  and  the 
loss  of  much  blood  makes  the  development  of  acidosis  more  probable. 
We  have  to  deal  with  all  these  conditions  in  tonsil  and  adenoid  opera- 
tions. I  agree  with  Di'.  Frank  in  his  statement  that  acidosis  may  be 
prevented,  or  its  degree  lessened  by  a  carbohydrate  diet  l)efore  the 
operation:  by  shcrtening  as  much  as  possible  the  starvation  preparation: 
l)y  the  use  of  nitrous  oxide  gas,  followed  by  a  short  ether  anesthesia. 
In  addition  to  these,  I  would  emphasize  the  importance  of  careful  dis- 
section of  the  tonsils  to  avoid  trauma:  dealing  with  hemorrhage  in  a 
plain  surgical  way  and  the  giving  of  small  quantities  of  water  frequently 
as  soon  as  possible  after  the  operation. 

"To  combat  the  symptoms  of  acidosis,  as  Dr.  Frank  says,  glucose 
should  be  given  by  the  mouth  or  rectum,  in  mild  cases,  and  normal 
saline  solution  subcutaneously  in  severe  cases. 

"We  have  never  had  a  case  of  acidosis  following  a  tonsil  and  adenoid 
operation  in  our  work  at  Lakeside  Hosi)ital.  We  think  the  reason  that 
we  have  avoided  acidosis  is  because  the  patient  is  deprived  of  food  and 
water  for  only  a  short  time:  an  appropriate  dose  of  morphin  and  atro- 
pin  is  given  thirty  minutes  before  the  operation;  the  total  period  of 
anesthesia  is  shortened  liv  beginning  it  with  nitrous  oxide:  our  dis- 
sections are  done  carefully  to  avoid  trauma:  hemorrhage  is  controlled 
by  prompt  ligation  and  thus  depletion  and  vomiting  are  avoided:  the 
patient  is  given  water  as  soon  as  possible  after  the  operation." 

Dr.  E.  M.  Holmes,  Boston,  Mass.,  cited  a  case  which  had  recently  come 
under  his  observation.  The  patient  was  an  only  child,  six  years  old, 
suffering  from  progressive  deafness,  with  a  marked  adenoid  growth 
which  had  been  present  for  some  time.  Dr.  Dunn  saw  the  child  and 
gave  it  a  clean  bill  of  health  before  operation.  It  was  suggested  that 
a  small  amount  of  chloroform  lie  administered,  and  accordingly  42 
drop's  were  given.  Removal  of  the  adenoid  growth  was  followed  by  a 
very  small  amount  of  hemorrhage,  much  less  than  usual,  and  in  four 
or  five  minutes  the  child  was  apparently  entirely  recovered  from  the 
anesthetic,  without  vomiting  or  other  disturbance.  The  operation  was 
at  aljout  eight  o'clock:  at  five  o'clock  the  child  vomited.  Dr.  Dunn 
saw  it  within  half  an  hour,  and  made  the  diagnosis  of  acidosis.  The 
patient  died  the  next  morning,  with  all  the  signs  and  symptoms  of  acido- 
sis.     The  anesthesia  had  lasted  only  five  minutes. 

in-.  Clifton  M.  Stiller.  Richmond,  Va.,  had  had  so  much  trouble  with 
acidosis  after  tonsillectomies,  especially  with  the  sub-acidosis  group, 
that  he  had  concluded  that  the  best  method  of  dealing  with  these  cases 
was  along  the  line  suggested  by  Dr.  Frank,  and  not  to  wait  until  the 
condition  has  appeared.  With  very  young  subjects  he  began  to  give 
water  just  as  soon  as  possiltle,  and  he  commenced  with  the  alkalies  as 
soon  as  water  could  be  taken.  Milk  of  magnesia,  almost  art  lihitum. 
was  given  until  there  was  an  action  from  the  bowels.  Sodium  bicar- 
bonate was  used  in  some  cases.  Since  following  this  plan  he  had  had 
no  acidosis. 

Dr.  Kolieit  Millis>^aii,  Pittsburg.  Pa.,  had  recently  had  three  very 
severe  cases  of  acidosis,  certain  features  of  which  were  notable.  In 
each  case  the  length  of  time  which  elapsed  before  the  vomiting  came 
on  was  from  eight  to  twenty-eight  hours.  In  one  case  the  child  vomited 
every  half  hour  for  eight  days.  It  lest  twenty  pounds  during  that  time. 
This  patient  was  a  strong,  well  nourished  boy,  eight  years  old.  The 
fenii)erature  rose  with  the  onset  of  the  vomiting,  going  up  as  high  as 
104%°,  and  never  lower  than  102  degrees.  The  pulse  ran  from  150  to 
170.  The  abdominal  tenderness  was  very  marked,  and  tne  crying  from 
thirst    was   pathetic.      He   tried    various   methods,   including  the   use   of 
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calomel  followed  by  milk  of  magnesia,  but  that  which  saved  the  child 
was  intravenous  injection  of  bicarbonate  of  soda.  The  treatment  should 
be  commenced  before  operation,  especially  in  cases  in  which  there  has 
been  much  absorption  from  the  nostrils.  He  had  made  it  a  rule  to 
examine  the  urine  in  all  his  hospital  cases,  and  if  he  found  plus  indlcan, 
he  refused  to  operate.  In  private  cases  he  gave  glucosed  candy,  or 
glucose  in  other  forms.  Results  had  been  better  when  this  was  done. 
Under  no  circumstances  would  he  operate  in  the  presence  of  acetone, 
because,  with  chloroform  or  ether  anesthesia,  there  was  always  the 
danger  of  acidosis. 

Dr.  Joseph  C.  Beck,  Chicago,  111.,  had  used  bicarbonate  of  soda  before 
operation  ever  since  Dr.  Lynch  had  recommended  it  to  him,  three  years 
ago.  He  gave  3  0  to  60  grains,  in  three  ounces  of  water,  by  rectum,  a 
half  hour  before  operation.  It  was  not  practicable  for  him  to  have  a 
urinalysis  in  all  cases,  as  suggested  by  Dr.  Milligan.  He  had  found 
that  vomiting  had  not  occurred  nearly  so  often  since  he  had  adopted 
this  method.  The  occurrence  of  vomiting,  however,  should  not  be 
taken  immediately  to  mean  acidosis,  as  it  was  largely  due  to  the  swal- 
lowing of  blood  and  mucus. 


LYE  STKICTUKE  OF  THE   ESOPHAGUa— BLIND 
BOUGINAGE— PERFORATION— DEATH. 

By   HUBERT  ARROWSMITH,    M.    D.,    Brooklyn,    N.   Y. 

•M.  D.,  a  female  iufaut,  2i/2  years  old,  was  brought  to  my  Asso- 
ciate, Dr.  F.  R.  Herriman,  early  in  February,  1916,  with  the 
following  history: — On  August  18th,  1915,  she  swallowed  a  solu- 
tion of  lye.  Her  parents  saw  at  once  that  her  mouth  and  lips 
were  burned,  but  paid  no  sp'ecial  attention  to  the  matter  until, 
after  the  lapse  of  time,  they  noticed  that  it  seemed  difficult  for 
her  to  swallow,  and  while  she  did  not  refuse  food,  its  ingestion 
apparently  produced  a  great  deal  of  discomfort.  She  was  taken 
to  a  number  of  physicians,  but  no  direct  treatment  was  instituted, 
until  October  15 — from  which  date,  blind  bouginage  was  prac- 
ticed, twice  monthly,  until  she  came  under  Dr.  Herriman 's  care. 
At  his  suggestion  she  was  admitted  to  our  service  at  Kings  County 
Hospital  on  February  7th,  late  in  the  day.  She  was  extremely 
emaciated  and  very  weak  and  made  a  most  piteous  and  continuous 
demand  for  water,  which,  given  in  the  smallest  amounts,  wa.s 
immediately  rejected.  Her  temperature  was  101',  pulse  148, 
respirations  46. 

Owing  to  the  extreme  water  hunger  and  debility,  direct  in- 
si)ection  of  the  esophagus  was  deferred  and  Dr.  E.  H.  Fiske  was 
r('(iuested  to  do  an  immediate  gastrostomy',  which  he  did  on  Feb- 
ruary 8th,  the  interval  being  devoted  to  hypodermoclysis  at  fi 
P.  yi.,  midnight  and  6  A.  ]\I.,  20,  20  and  15  ounces  being  respec- 
tively administered  and  vei'y  rapidly  absorbed.  Several  enemata 
of  malto-dextrose  were  also  given  and  retained.  Under  local 
novocain  anesthesia.  Dr.  Fiske  did  a  gasti'ostomy  in  33  minutes, 
apparently  painlessly  and  without  any  shock  to  the  patient. 
Shortly  after,  small  amounts  of  water  were  given  by  mouth  and 
were  not  regurgitated.  Thereafter,  peptonized  millv  was  regu- 
larly given  by  the  gastrostomy  tube. 

Early  on  the  9th  the  temperature  I'ose  to  103°.  For  the  next 
week  there  was  a  typical  septic  curve,  gradually  rising.  Convul- 
sions supervened  on  the  16th,  and  the  patient  died. 

.\o  endoscopic  examination  was  attempted. 

Autopsy  showed  that  the  gastrostomy  wound  was  leak-proof 
throughout.     The  peritoneal  cavity  contained  "a  large  amount  of 
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greenish  purulent  material,"  the  source  of  which  was  not  clearly 
determinable.  The  peritoneum  was  intensely  congested,  but  there 
were  no  adhesions. 

On  raising  the  right  lung-  a  large  opening  was  made  into  the 
mediastinum  and  a  small  amount  of  grayish  material  ran  out  into 
the  pleural  cavity. 

Dr.  Terry,  our  pathologist,  has  mounted  the  specimen  in  a 
wonderfuUj-  clever  way,  so  that  all  the  points  of  interest  are 
clearly  shown. 

"Just  below  the  bifurcation  of  the  trachea  there  is  a  distinct 
constriction  of  the  esophagus,  the  wall  is  thickened  and  inelastic. 
Above  the  constricted  portion,  in  the  anterior  wall,  there  is  an 
opening  about  i/o  c.  m.  in  diameter  communicating  with  the 
mediastinum,  which  contains  pus  and  whose  walls  are  sloughing." 

The  periphery  of  this  opening  is  distinctly  organized  and  there- 
fore of  some  age.  Had  the  patient  been  in  condition  to  stand 
endoscopy  I  doubt  very  much  if  I  would  have  discovered  this 
oiitning.  In  any  event,  all  attempts  to  dilate  the  structure  would 
to  a  certain  extent  have  also  opened  this  adventitious  false  pas- 
sage to  the  mediastiuum  and  perpetuated  its  infection.  I  cannot 
see  in  this,  or  a  like*  case,  how  the  most  skilled  endoscopic  intei'- 
vention  could  at  so  remote  a  date  have  circumvented  what  had 
been  accomplished  by  repeated  blind  bouginage. 

It  is  impossible  to  say  wlien  the  false  passage  was  made,  prob- 
ably some  time  before  Dr.  Herriman  saw  her.  On  the  other  hand, 
it  seems  (|uite  certain,  from  an  inspection  of  this  esophagus,  that 
dilation  under  endoscopic  control,  would  have  speedily  overcome 
the  stenosis  and  achieved  a  cure,  for  as  the  esophagus  is  seen 
sjjread  out.  it  is  obvious  that  the  unopened  tube  was  by  no  means 
imjiermeable  nor  are  its  walls  particularly  dense. 

The  symptomatic  absolute  stenosis  was  due  partly  to  spasm, 
presumably  from  the  irritation  of  the  false  passage,  fshe  was 
able  to  swallow  fluids  immediately  after  the  gastrostomy),  and 
partly  from  peri-esophageal  pressure  from  the  inflammatory  pro- 
ducts in  the  mediastiniun. 

Here  is  one  patient  who.  almost  certainly,  would  have  been 
cured  by  endoscopic  examination  and  treatment,  and  was  sacri- 
ficed by  ignorant  interference,  which  at  this  date  is  assuredly 
beyond  excuse  or  defense. 

A  patient,  4  years  old.  seen  with  Dr.  Siangan  on  January  7th, 
with  a  similai'  etiology  and  a  stenosis  not  less  marked  than  in  the 
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jircvioiis  case,  was  Piidoscoiiieally  cxainined.  explored  and  \h-o- 
irrcssively  dilated.  In  a  little  more  than  two  months  slie  was 
swallowing  solids  with  perfect  ease,  her  esophageal  calibre  had 
increased  from  12  to  36.  French  scale,  and  she  has  made  remark- 
al)lc  iraijis  iji  Aveight  andsti'cngth. 
Tlic  moral  is  perfectly  obvious. 


Dr.  Harris  P.  Moshcr.  Rostoii,  .Ma.ss.,  reported  a  case  of 
esophageal  pouch  treat''d  liy  slitting  the  common  wall  lictwccii 
the  esophagus  and  tiie  pouch.  So  far  as  he  knew,  this  was  the 
first  case  so  treated.  It  wa.s  an  ordinary  esophageal  pouch,  pre- 
senting the  usual  signs  and  symptoms,  in  a  man  of  sixty  years  of 
age.  'I'lic  i)oucli  liail  been  growing  for  years  and  extended  to 
tlic  li'vc]  of  the  ilaxii-lc.  as  shown  by  the  X-ray.  He  cut  througii 
tlic  i-oiiiiiii)n  \\:\U  ;ind  found  that  a  large  bougie  passed  easily. 
The  patient's  troulib'  with  swallowing  wholly  disappeared. 


EXIIimTIOX    OF    INSTKU.AIEXTS    AND    APPAKATl'S. 


Dr.  Robert  Clyde  Lyouh,  New  Orleans,  presented  an  inipiove- 
luent  in  his  susi)ension  ajiparatus  for  laryngeal  work  wliieli  lie 
eonsidered  one  of  the  best  so  far  made.  It  involved  tlie  taking  of 
a  wax  impression  of  the  teeth,  sueh  as  dentists  employ,  for  the 
equalization  on  all  the  teeth  of  the  pressure  exerted  by  the  tooth- 
plate  of  the  apparatus,  thus  jireventing  fracture  of  the  enamel  or 
of  the  alveolar  proee.ss.  The  wax  impression  of  the  patient's  moutl: 
was  first  placed  in  position  over  the  teeth,  and  the  tooth-plate 
adjusted  over  this.  Equal  pressure  eould  then  be  exerted  over  all 
the  teeth  and  the  hard  palate.  To  equalize  the  pressure  outward, 
he  employed  a  strap,  passed  around  back  of  the  neck,  hooked  into 
the  angle  of  the  crane  or  ring,  and  adjusted.  This  prevented  the 
jiatient  from  fallina-  off  the  crane  even  if  the  teeth  should  fractunv 


Dr.  Hubert  Arrowsmith.  Brooklyn,  \.  Y.,  presented  the  following 
modifications  of  the  Lynch  suspension  apparatus; 

(1  I  A  thuml)-.screw  for  holding  the  spatula  perfectly  imniovalilc 
and  preventing  its  coming  off.  Tliis  had  been  suggesteil  liccaus.^ 
of  the  great  difficulty  he  had  experienced  in  the  adjustment  of  the 
spatula. 

(2)  A  set-screw  for  holding  the  tooth-plate.  He  had  ex|)e- 
rienced  inconvenience  in  conseipience  of  the  difficulty  of  ai>plyiug 
and  adjusting  the  tooth-plate,  which  he  had  overcome  by  the  use 
of  the  set-screw. 

(3)  A  horizontal  arm.  IS  inches  long,  for  the  Killian  gallows. 
This  permitted  of  the  placing  of  the  patient  in  the  proper  i)osition 
on  the  table,  whereas,  without  it,  tlie  patient  did  not  lie  in  a  per- 
fectly comfortable  and  proper  position. 

(4)  An  attachment  for  the  cross-bar  of  the  triangle,  whiili 
obviated  the  necessity , of  wearing  a  head-light.  It  could  lie  used  in 
the  clamp  or  in  the  hand  as  a  searcher. 

(5)  A  wider  spatula.  For  intralaryngeal  work  he  had  found 
the  Lynch  spatula  .satisfactory.  Init  for  supralaryngeal  work  the 
old  flat  Killian  spatula  was  better,  the  original  Killian  not  lieing 
.so  good.    He  had  modified  this  by  having  made  a  wider  s|)atula. 
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J)i-.  Henry  Lowndes  Lynali,  New  York  City,  offered  m  direet 
iutiil)ation  speeuluiu.  patterned  afti'r  tlie  oi-ii,'in;d  elliptieal  specvi 
liiiii  of  Dr.  -laekson.  The  upp'-r  blade  or  tooth  i)late  eouhl  he 
rai.sed  and  lowered  to  aeeo)innodate  the  size  of  the  nioutli  in  wliieh 


it  was  to  he  used,  while  tile  loxM'i'  hiadi'  was  notliiiii;'  more  tiiaii  a 
eoiieave  tongue  dei)re.ssor.  The  lower  blade  or-  s|iafula  was  made 
in  thi-ee  sizes,  for  infants,  yoiini;-  ehildi-eii  and  adults,  and  was 
hited   with   douhle  liullt   eai-riers.      Tile  notehes  on   the  side  arm   lever 
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of  tile  speculum  were  for  tlie  ailjustnient  of  the  upper  blade.  The 
first  notch  was  suflScient  for  infants  and  children  up  to  five  yeai-s, 
tlie  short  spatula  being  used,  while  the  second  notcli  with  tlu- 
medium  spatula  could  be  used  when  one  wished  more  idoiii  for 
working.  The  second  and  third  notches  were  used  for  adults  wiili 
the  adult  spatula,  but  he  had  found  the  third  notch  with  the  mouth 
wide  open  in  adults  was  at  times  rather  uncomfortable,  while  no 
one  ever  complained  of  discomfort  from  the  manipulation  with  the 


upper  lilade  adjusted  in  tlie  second  notcli.  He  also  presented  a 
series  of  tracheobroncliial  iutul)ation  tubes,  which  he  used  after  the 
removal  of  the  diphtheritic  membrane.  These  tubes  were  removed 
in  seventy-two  liours.  The  introducer-extractor  was  for  the  intro- 
duction and  removal  of  tlie  intubation  tubes.  Obturators  were 
tlis|)eiised  with,  for  it  was  not  necessary  to  use  one  for  the  direct 
introduction  of  the  tubes,  and  were  necessary  only  in  performing 
intubation  by  the  O'Dwyer  method,  and  were  of  little  use  when 
introducing  the  tube  under  the  tiirect  guidance  of  the  eye. 


•  MMXT  .MKKT1.\(;  OK  TIIK  KASTKRX  AXI)  S(  )rTll  KRN 
SKrTlONS.  HKIJ)  IX  XEW  ORLEAXS.  LOI'ISIAXA. 
.MARCH  .S  AND  4.  l!)l(i.  IXDER  THE  CHAHmAXSHn'  OK 
DR.  JOHX  B.  KAE.  CHAIR.AIAX  OF  THE  EASTERN 
SECTION.  AND  DR.  ROBERT  C.  LYNCH.  CHAHLMAN  OF 
THE  SOITHERN  SECTION. 


REI'Oirr  OF  A  CASE  OF  ASTHENOPIA  AND  IIYSTF:RICAL 
A.MI'.LVOPIA  RELIEVED  BY  INTRANASAL  OPERATION. 

I'.y    CT-TFTO.V    il.    MII-LER,    XI.    1)..    Itichmon.l,    Va. 

The  i-(iii(litic>ii  lit'  ht-ndaclie,  caused  by  iiitraiia.sal  pressure 
witlidiit  aiMitc  inHainiiuitiiin  nr  any  suppurative  condition  in  the 
Mi-i-(-ssiiry  sinust's,  is  not  new  and  souietliing  has  been  said  on  tlie 
sul).ieet  by  various  observers.  It  has  been  usual  to  consider 
headache  of  nasal  origin  tu  be  at  its  worst  upon  arisiug  in  the 
morning  and  gradually  to  subside  as  the  day  passed,  but  tliis 
view  is  so  often  wrong  that  it  should  be  abandoned  and  a  more 
detailed  and  searching  examination  of  the  nose  made  in  cases 
of  repeated  or  persistent  lieadaches. 

In  making  exaininati(ui  of  this  cliaracter  we  .should  be  careful 
licit  to  .jump  to  the  conclusion  that,  because  a  lesiou  of  the  type 
tiir  whiiii  search  is  being  made,  is  found,  the  cause  of  the  discom- 
fort and  pain  is  discovered.  Tliis  soi-t  of  precipitancy  in 
diagnosis  will  often  lead  to  a  prognosis  more  hopeful  than  the 
actual  physical  state  of  tlie  patient  justifies.  The  rhinologist 
because  he  is  specially  skilled  in  one  branch  of  meclieine  should 
not  allow  himself  to  lose  his  sense  of  perspective  aud  hence  be 
led  to  attril)nte  all  human  ailments  to  soiue  pathological  condition 
present  iu  his  own  special  domain.  Close  affiliation  with  the 
internist  is  essential,  and  with  his  aid  careful  search  of  the  general 
condition  of  the  l)ody  nuist  be  made. 

(ia.strointestinal  stasis  with  al)sorption  of  putrefactive  ma- 
terial from  the  intestinal  tract  is  an  al)undant  source  of  headache. 
Renal  and  cardio\-asi-ulai-  lesions  giving  rise  to  high  l)]oo<l 
jiressurc  and  dclii-icnt  elimination.  ^'arious  aberrations  of  tlie 
pelvic  oi-gans  in  wonuMi  are  a  fruitful  cause  of  suffering  df  this 
type.  Any  of  the  foregoing  conditions  may  give  rise  to  a  nasal 
ciingestiiiu  tliat  will  jiroduce  pressure  aud  be  the  immediate 
cause   of   the   headache,   but  relief  of  this  pressure   by  surgical 
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iiitervc'iition  is  imt  ijoiid  rhiiKiloii'v  wlu'ii  l>y  <;-ciini!:  bjick  and 
])ropcrly  ri'jj:nlatiiii;-  the  .uciiiTal  (•(uiditioii  dI'  tin'  patient  as  to 
diet,  etc.,  and  outliiiiiig-  ;i  correct  therapy  to  meet  tlie  systemic 
abnoi-iiiaiity  the  Iih-mI  condition  in  the  nose  'will  he  cured  and 
tlie  patient  far  more  imjii-oved  than  if  a  snrgical  operation  had 
been  done  for  the  relief  of  i)res,snre  and  we  had  let  it  go  at 
that. 

Syphili.s,  eye-strain  and  intracranial  lesions,  of  course,  nm.st 
he  eliminated,  hut  the  elimination  of  these  is  merely  a  part  of 
our  examination  and  sifting  out  of  all  other  causes  than  nasal 
pressure  as  a  factor  in  the  production  of  the  suffering  of  the 
l)atient  before  us. 

.Many  cases  of  headache  due  to  nasal  jjressure  have  come  under 
my  observation  in  the  past  few  j^ears,  but  the  one  reported  had 
some  characteristics  not  found  in  any  of  the  others. 

Mrs.  I.,  of  Florence,  S.  C,  age  thirty-three,  first  seen  Octoljer  2S, 
1907,  on  account  of  asthenopia,  for  which  glasses  were  given  and  worn 
with  comfort  till  Pebruar.v,  1910,  when  she  returned  for  another 
examination,  and  wore  the  glasses  given  at  this  time  till  Octolier,  1912. 
Returned  in  December,  191,'!,  with  the  history  of  not  having  obtained 
usual  relief  from  her  glasses  and  has  had  considerable  photophobia, 
worse  at  times  than  others,  but  can  give  no  reason  for  the  increase  at 
such  times  as  greater  eye-work,  etc.  Examination  of  her  refractive 
condition  revealed  no  change  necessary  in  her  glasses.  Examination 
of  her  nose  showed  an  enlarged  middle  turbinate  on  the  right  side 
pressing  firmly  against  the  septum — removal  was  advised  but  not 
accepted. 

Between  Decemlier,  191:',  and  April,  191.'i,  she  came  three  times  to 
have  her  eyes  examined,  and  each  time  the  photophobia  was  more 
marked  than  at  previous  examination  and  vision  less  acute  without  any 
lesion  of  the  ocular  fundi.  Between  these  dates  she  was  operated  on 
for  appendicitis  and  some  gynecological  repair  operation  done.  She 
was  also  in  the  hands  of  an  internist,  who  after  a  most  careful  exam- 
ination could  find  nothing  wrong  except  the  above  surgical  conditions, 
the  remedy  of  which  he  hoped  would  incidentally  result  in  cure  of  her 
headaches,  which  were  now  constant  and  the  vision  so  much  reduced 
as  to  prevent  the  u.se  of  her  eyes.  At  each  eye  examination  in  my 
office  she  could  lie  coaxed  up  to  seeing  a  little  beyond  her  first  vision 
l)y  distracting  her  attention  and  changing  the  type  now  and  then.  She 
was  sent  liy  the  internist  to  one  of  the  most  prominent  ophthalmolo- 
gists in  this  country,  who  was  informed  of  the  pressure  of  the  middle 
turbinate,  which  in  my  opinion  was  the  cause  of  her  symptoms.  He  did 
not  concur  in  this  oiiinion,  but  simply  made  a  diagnosis  of  hysterial 
amblyopia  and  asthenopia  and  directed  that  she  be  amused  and  her 
nourishment  be  kept  up,  etc.,  all  of  which  had  lieen  done  for  about  a 
year.  She  returned  to  nie  in  despair  of  her  condition,  her  vision  was 
.2  in  the  right  eye,  and  .3   in  the  left,  and  said  she  was  willing  to  do 


;m4 


M.    MILLKn. 


anything.  My  advice  in  regard  to  her  middle  turljinate  was  repeated 
and  she  consented  to  its  removal,  which  was  done  April  1,  1915.  Since 
this  time  she  has  had  no  headache  of  consequence;  her  vision  February 
4,  1916,  was  .8  In  the  right  eye  and  1  in  the  left.  She  sews,  reads 
or  uses  her  eyes  in  any  way  she  desires  with  her  correcting  lens  which 
she  has  never  been  without,  and  photophobia  is  entirely  gone. 

There  was  no  pus  in  her  middle  turl)inate,  so  this  case  was  not  one 
of  those  of  retroliuUiar  neuritis  from  purulent  etlimoiditis,  but  was 
undoubtedly  a  case  of  hysterical  amblyopia  due  to  the  constant  pain 
of  ethmoidal  pressure,  though  she  was  not  what  would  be  considered 
ordinarily  a.  hysterical  subject, — being  bright,  energetic  and  thoroughly 
interested  in  everything  going  on  aliout  her,  happily  married  and  the 
mother  of  two  l)right,   healthy  children. 


CO.MI'LK'I'E  AXl)  SA'riSI<'.\("r()i;V  Sl'OXTAXEurs  J;AI)1('AL 
.MASTOID  Ol'KK'ATIOXS,   WITH    UKl'ORT  OF  CASKS. 

j;\    .KJll.V  II.  MfUl';V.N()l.l>S.   M.   U.,    Hallas,   Te.\as. 

Ill  presenting  this  brief  report  of  spctiitaueous  radical  mastoid 
operations.  I  must  confess  tli;d  1  lia\-e  l)een  able  to  find  very 
little  in  our  literature  bearing  ilirectiy  on  the  sub.ject,  although 
many  observers  may  have  encountered  the  condition  witliout 
publishing  their  records. 

It  is  always  interesting  to  note  the  iiietliods  which  nature 
employs,  because  she  is  reputed  to  be  a  very  good  physician,  but 
a  very  poor  surgeon.  In  Ihe  domain  of  surgery  her  methods  are 
usually  too  slow  to  be  safe  and  are  too  much  disposed  to  take 
the  line  of  least  resistance. 

We  all  have  many  times  observed  cases  in  which  she  has  luatle 
a  successful  operation  for  aeiite  mastoiditis  by  perforating  the 
mastoid  Cortex  and  the  dMTlyiug  lissiu-s  with  the  consequent 
relief  through  drainage,  .iiist  as  she  will  more  frequently  make  a 
satisfaetor3'  perforation  of  the  drum  membrane  for  acute  otitis 
media.  But  in  my  experience  I  have  (iliscrvcd  only  two  eases  in 
which  nature  has  succeeded  in  making  a  genuine  comi)lete  radical 
mastoid  operation  presenting  the  finished  result  just  as  if  it  had 
been  directed  by  a  modern  otologist. 

Both  of  these  cases  were  Texas  bankers  and  were  abundantly 
able  to  have  every  care  and  attention,  but  the  credit  of  securing 
for  them  the  desired  relief  has  fallen  to  the  lot  of  A'is  ifedicatrix 
Naturae. 

Each  case  came  under  my  observation  after  the  more  active 
process  had  subsided  and  they  required  at  my  hands  only  ;i 
limited  amount  of  rational  therapeutics  to  complete  the  task. 

The  tirst  patient,  Mr.  V.  TT.,  of  Itasca,  Texas,  had  suffered  with 
a.  i-lironic  otorrhea  for  many  .\-ears,  and  received  attention  from 
an  aural  surgeon  who  insisted  mi  a  radical  mastoid  operation. 
This  was  declined  and  nature  was  left  to  proceed  in  her  own 
way.  The  case  now  presents  the  characteristic  rounded  excava- 
tion which  includes  the  middle  ear  and  antrum  and  has  accurately 
preserved  the  lower  portion  ol'  the  posterioi  liony  wall  of  the 
external  auditory  canal,  and  the  whole  area  is  covered  over  with 
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satisfar-tory  eiiilhcliiiiu.  Tliri-i'  is  no  external  evideneo  of  any 
postaurieular  invoh'enicnt.  the  entire  process  of  exfoliatioii 
lia\'ing  been  eondiieteil  tlirduuii   tin-  external   eanal. 

Tile  X-i-ay  )ihotopraphs  sliowcil  a  dense  eli\irnated  eondition 
of  the  mastoid  ]iroeess  which  cast  a  iiiuch  deeper  shadow  than  the 
normal,  even  in  spite  of  the  fact  that  there  had  been  such  an 
extensive  destruction  of  osseous  tissue. 

The  secoud  case,  ^Ir.  -T.  C.  B.,  of  Denton,  Texas,  is  similar  in 
every  way  to  the  preceding,  except  that  the  process  of  exfoliation 
was  conducted  largely  through  a  postaui-icular  opening  which 
is  still  persistent  and  connnunicates  freely  with  the  middle  eai' 
eavit\'. 

^ly  object  in  rei)orting  these  cases  is  partly  to  develop 
ailditional  reports  of  sinnlar  nature  and  more  important  still 
to  emphasize  the  value  of  continued  o1)servation  on  the  rare  but 
instructive  operative  proceednres  of  nature  wliich  nuiy  point 
some  new  ])aths  in  the  uneX|)lorcd  fields  of  surgery. 


.lOlN'l'  .MKKTINO  OK  TllK  .MIDDLK  AND  WKSTKliX 
SKCTIOXS,  IIKIJ)  IN  ST.  LOUIS,  .MISSOrRI,  FEBKUAKY 
■2]  AND  •2-2.  line.  rXDKH  TUK  ('HAIR.MAXSHIP  OF  DK. 
WILLIAM  I!.  CIlAMIiKlil-AlX,  CriA[R.MAX  OK  TllK 
.MIDDLK  SKCTIOX.  AXI)  DK.  TIIO.MAS  K.  CAK.MODY, 
CIlAlii.MAX  OK  THK  WKSTKHX  SKCTIOX. 


A   SKCOXI)   KKKOKT  OX  A  .MODIFIED  RADICAL  .MASTOID 
OPERATION. 


.\.    S-n   TKV,     M.     1'..    I,f 


Siiiri^  my  report  to  llir  .Vnicrii-Mii  O1oloi;-ii-al  Soi-irt.v  in  KM.")  on 
1liisto|iir.  I  havr  pi'i-foi-iiii'il  wlial  I  liavo  termed  a  modified  radical 
o|,cralion  on  sincii  ;r,ldi1  iinial  eases,  mal^iiit;'  a  total  of  tliift y-four 
eases.  The  ri'sults  tlins  far  are  ;dl  that  eonid  be  desil'ed,  111.' 
clii-onie  diseharu'e  and  al1aid;s  of  \crlii;o  Inning-  entirely  eea.sed. 

As  stated  in  my  hi'st  )-epoi1.  nnfoiM  nnati'ly  the  operation  can 
only  he  pel-formed  in  a  limited  nnmher  ol'  selected  cases,  those  (a~) 
with  a  lai'ee  nnditio'y  canal  and  extei-nal  opening  (l)'i  those  in 
which  there  is  im  elnn-naled  or  sclei'osed  hone  (e)  those  withont 
lalci-al  siniis  in\-ol\-ement  or  in  which  there  is  an  extradnral 
.ahseess  or  a  veiy  narrow  aditns  ad  antrnm  (d)  those  in  which 
there  is  no  invoheim-nt  of  the  middle  and  lower  ]>or(ion  of  tlu' 
mastoid  jirocess,  hnt  where  the  disease  is  confined  iH'ineip)ally  to 
1hi'  middle  ear,  aditns  and  anirum.  Koi-  these  reasons  a  careful 
selection  of  eases  is  necessary,  aideil  hy  the  radiogram  and  ti'ans- 
illnmination. 

In  four  years  tin-  I'i'sidls  ha\e  Ihmmi  so  gratifying  in  the  nund>er 
o])erated  that  I  think  it  of  snihcient  importance  to  present  to  this 
Society  for  its  eonsidei-at  ion  and  discussion. 

In  suitalile  eases  for  this  operation,  we  usually  Hud  the  middle 
I'ar  ca\'ity  filled  with  hands  of  adhesions  or  soft  polyi)oid  graiuda- 
lions.  The  first  sti'])  of  tin'  operation  is  to  fre(>  these  .adhesions 
\vith  a  small,  shoil  hlade.  poinli'd  knife  as  advised  hy  Deiich 
(Diseases  of  the  ]->ar.  p.  4SS  i  for  I'cmoval  of  the  ossicles.  As  al- 
i-eady  statcil  in  all  of  my  cases,  there  was  dei-ided  caries  of  both 
malleus  and  incus,  often  onl.\-  a  small  piec(>  of  each  heiny  held  in 
till'  michlle  (>ar  or  aditns  hy  lihrous  hands  of  adhesion,  these  s<'i'v- 
]\\'j:  to  loid';  up  the  ri'tained  se|i1ie  material  which  in  time  is  ah- 
sorhed,    resulting    in    the    varying    degree    of    septicemia    usuall\' 
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fouinl.  Witll  tllr  ;iiil  of  ;i(lrrli;ilill  soliitiou  and  coiniil-essioii.  lilrctl- 
iiiir  is  easily  coiiti'dlK-il.  and  rviM-y  sti-p  of  tllr  opd'al  ioii  rcadilx' 
seen,  (ircat  r-.wv  should  he  cxcrrisrd  in  rciiKiviiii:-  the  cai-ions 
(issiclrs.  also  110I  to  distiirl)  the  staprs  or  tVartiirc  its  crura,  the 
middle  car  cavity  should  he  freed  of  all  ^'rauulations  and  Khrous 
bands  of  ;ulhcsions  with  knife  and  curet.  When  remnants  of 
ossicles  (nialleous  and  incus)  can  not  be  found  and  removed  \vitli 
forceps  iind  curet,  the  use  of  Dench's  incus  hook  is  a  \aluablc  aid. 
To  this  jioint  in  th(>  operation,  the  teehuiquc  is  about  the  same  as 
that  descrilieil  by  Dcuch  in  lioth  the  first  and  second  editions  of 
his  work  already  referred  to. 

Especial  atteution  is  now  t;i\-en  to  the  middle  ear  orifice  of  the 
eustachian  tube  witli  enrets  devised  by  Dench.  Yankauer  aud  the 
writer's  olive  shaped  hand  drill.  The  orifice  aucl  part  of  the  eus- 
lacbian  tube  is  thoroutrhly  cleaned  aud  left  in  condition  to  stimu- 
late adhesive  inflammation  which  will  result  in  its  permaueut 
closure.  The  most  important  step  of  the  operation,  is  the  removal 
of  the  overhangintr  tymjianie  ring  Mith  bone  forceps  devised  by 
Dench  (Fig.  1)  and  Hartman  (Fig.  2).  These  forceps  are  small 
and  of  .superior  sirength  and  will  easily  bite  off  chips  of  bone  from 
the  overhanging  bony  ring,  being  so  constructed  that  when  open 
the  distal  extremity  of  the  lower  blade  can  be  easily  passed  up 
))ehind  the  tympanic  ring  and  upon  closing  the  instrument  the 
chisel  blade  cuts  away  a  small  chip.  The  .smaller  size  Kerrison's 
biting  forceps  tised  in  the  radical  mastoid  operation  I  find  of 
especial  value  where  the  bone  is  vei-y  dense.  This  chip  of  bone 
usually  hangs  in  the  grooved  loAver  blade  of  the  forceps  and  must 
be  removed  before  attempting  further  use  of  the  instrument.  In 
cases,  in  which  this  operation  can  successfuly  be  performed  this 
biting  off  process  can  be  continued  until  the  aclitus  ad  antrum, 
and  occasionally  the  antrum  and  part  of  the  superior  posterior 
wall  is  removed. 

I  am  convinced  that  many  cases  of  chronic  otitis  media,  even 
those  so  far  a<lvauci'(l  that  the  membrana  tympani  and  part  of 
the  ossicular  cliain  is  destroyed,  the  suppuration  is  kept  up  not  by 
disease  in  the  middle  ear,  Init  on  account  of  caries  of  the  ossicles 
and  necrosis  of  the  aditus  ad  antrum,  which  prevents  ventilation 
and  drainage  of  the  antrum.  In  a  large  nximber  of  these  eases  the 
pathological  foci  is  held  within  the  aditus  ad  antrum  and  nuistoid 
antrum  by  a  low  ovei-hanging  tympanic  ring.  1  have  been  sur- 
prised at  the  ]>rompt  relief  of  some  eases  following  removal  of 
the  remaining  portions  of  caried  ossicles  and  the  upper  margin  of 
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I  lie  fyiii)i;iiiic  riiitr.  thus  pcniiittintr  of  free  drainage  and  ventila- 
tion. 

Care  .should  he  used  in  selection  of  eases.  (1)  "Where  the  audi- 
liirx-  canal  is  too  small  to  permit  the  use  of  speeuhun  of  sufficient 
size  to  freely  admit  passing  of  the  several  in.strnments  necessary 
to  complete  the  operation.     (2)  When  the  radiograph  and  ti-ansil- 


liniiination  sjiow  a  very  narrow  aditus  ad  aiitniiii  ami  a  tlii.d<. 
ilen.se,  or  sclerosed  [posterior  sniierior  wall,  with  the  antrum  lo- 
cated far  liaek,  tlie  operation  suggested  slionid  not  be  attempted. 
In  such  ca.ses  the  radical  mastoid  (Stacke-Swartze)  operation 
alone  is  indicated.  Littli-  or  no  curetiug  is  advised,  hut  if  used 
great  care  shoidd  lie  cxi^rciscd  that  no  injury  is  dune  the  stapes, 
or  the  oval  or  I'ound  window. 
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Al'tci-  j-cin<>\iiiu  .-ill  till'  bone  iiccrssary,  thoroughly  clcausiii^'  ami 
drying  the  iiiiihllc  car  i-a\ily,  tlio  superior  portion  of  the  external 
nienibranous  liniiiu-  el'  thi'  i-aiial  is  carefully  replaced  and  held  in 
|()sition  hy  iodoform  liauzc.  This  is  allowed  to  remain  for  twenty- 
four  to  forty  houi's  and  is  then  to  he  rcmove.l  liy  moistening  Avith 
hydrogen-dioxide  so  as  not  to  disturb  the  flap  made  of  the  external 
UKMubranous  canal,  or  tit  <-ause  any  bh'eding  as  the  result  of  rough 
handling.  The  .suli.sei|nent  treatment  consists  in  gently  wiping  oul 
the  middle  ear  cavity  toui'  or  six  times  in  twenty-four  hours,  fol- 
lowed by  the  immi'diate  iise  of  horacie  acid  by  means  of  a  ]>owder 
Mowei-  nntil  there  is  no  further  discharge,  and  dermitization  is 
com[)lcte.  This  usually  is  accomplished  in  from  one  to  tlirc" 
\\c(d<s.  No  gauze  or  cotton  drainage  is  used  after  the  Hrst  or 
second  di-essiug  is  i-cmoved,  A  sm;dl  portion  of  cotton  is  ])ut  into 
the  bowl  of  the  external  e;ir  to  absorb  drainage  and  moisture,  and 
is  rcmoNi'd  as  often  as  soiled,  a  fresh  ])ledget  of  cotton  being 
aipluMl. 

I  m;ike  no  claiii'  to  |ii'cscnting  anytliine-  new.  but  the  results  in 
the  thii't.N -four  cases,  in  which  I  lia\c  been  abh>  to  use  this  method 
ha\e  been  siieli  as  to  wai-raiit  couhdeiice  and  furthei'  trial.  The 
im-tliod  used  has  been  moi'e  than  the  I'emoval  of  \arious  ossicles, 
this  aliuie  1  am  con\iuei'd  wiiuld  lun'c  resulted  in  failure  in  any 
of  thi'  cases  to  which  1  ha\c  referred,  after  the  ossicles  (oi-  re- 
maining ]:ortions  of  same)  are  reuuix'cd,  and  the  ca\ity  of  the 
nnddlc  car  Ihoi-ouglily  cleaiu'd,  the  operation  is  (udy  half  com- 
I'leted,  till'  o\('rhaugiug  tymitanic  wall  must  be  removed,  and  llie 
biting  olf  of  clii))s  of  boni'  continued  until  the  biting  forceps  can 
no  longei'  be  made  to  falve  hold.  When  this  is  accomplished  we 
usually  hax'c  obtained  free  and  \inobstructed  ilrainage  and  veutila- 
ficui  of  the  attic  and  antrum.  Xo  j>aeking  or  gauze  strips  for 
drainage  is  to  be  used,  iioi-  any  solutions  dropped  into  the  car.' 
.\eithcr  ha\e  I  found  irrigation  to  do  aught  but  injury  in  this 
class  of  cases.  The  use  of  the  boric  acid  ]iOwdcr  is  to  be  con- 
tinued from  four  to  six  limes  in  the  twenty-four  hours,  until  the 
middle  eai'  is  dry,  after  this  it  should  be  used  two  or  three  times 
a  day  for  a  •week  or  ten  days.  That  there  is  i)lace  in  Otological 
snruery  for  ossiculectomy  and  Ibis  moditied  radical  operatiou,  1 
am  assured  by  the  ri'sid^s  in  the  ihirty-foui'  cases  already  referred 
to.  in  none  of  these  has  there  been  any  return  of  discharge  nor 
has  there  been  any  decrease  in  the  hearing.  The  ]ialicnts  are 
kept  in  bed  only  Iweiity-four  liiuirs  ;ind  are  discliar.u'cd  from  the 
hospital  in  from  llirce  to  live  days. 


A  CASE  OF  ACUTE  31  AST(  >I  I  )ITIS  WITH  AX 
EXOH.MOCS  LEUCOCYTE  COUXT.  ]!()TI1  .MASTOIDS 
OPEXEI).       RECOVERY. 

B.v   GEORGE   F.   KEIPEU,   .M.   Li.,   LaVayitte.    In.l. 

Oil  -iMiniary  4th,  1916,  tliroiigh  the  courtesy  of  ])r.  E.  'I". 
-Mitcliell,  of  Romiie.v,  Ind.,  1  saw  at  my  office,  Alva  B.  S.,  age  four, 
of  Clarks  Ilill,  Tiid.  The  left  luastoid  was  the  seat  of  acute  in- 
tlaniiuatioii   with  suspicious  symptoms  in  the  right  mastoid. 

Four  weeks  before  he  had  an  attack  of  tonsillitis,  which 
cveiitiiMtcd  ill  a  case  of  purulent  liilateral  otitis  media.  Tcudci-- 
iiess  of  both  mastoids  was  rather  marked.  Under  the  ordinary 
treatment  the  intlammation  in  the  rifrht  mastoid  seemed  to  clear, 
until  at  the  time  of  his  visit  to  me  as  aliove,  it  did  not 
seem  at  all  tender.  Hut  not  so  with  the  left  mastoid.  It 
coutimied  to  g-row  worse  and  hence  he  was  hroutrht  by  his  doctor 
to  me.  The  left  fir  stood  out  fl-oiii  the  head  markedly.  Tender- 
ness over  the  mastoid  was  e.\(|uisite.  The  ])Osterior  superior 
wall  of  the  external  auditory  canal  sagged  markedly,  iiidiiii; 
the  upiier  iiortion  of  tlu'  mem1)raiiii  tympani.  The  drum  was 
])erforated  irregularly  in  the  posteri<ir  inferior  quadrant.  From 
the  perforation  pus  issued  under  pressure.  A  smear  of  it 
showed  a  mi.xed  infection  with  a  largi'  inimber  of  sti'eptococi'i 
pi'esent. 

The  right  mastoid  did  not  seem  tender  at  all,  neither  was 
there  any  .sagging  of  the  external  autlitory  canal  present  in 
the  right  ear.  Few  stre])toeoeei  were  found  in  the  dischargi' 
of  i)us  from  the  ear.  The  membrana  tym|)aai  was  rujitureil  irri'g- 
ulai'ly  in  the  jiosterior  inl'erior  quadrant. 

The  boy  was  sent  to  St.  Elizabeth  Hospital  for  blood   counts. 
X-ray  ])lates  and  urinary  analysis.      The  iiriiie  was  normal.      The 
blood   count   was  ;is  follows: 
Hemoglobin:     IHI',. 
Leucocytes:     Gd.llllll. 

I'olymori)honuc!ears,  'M'/t . 

Small  Lymphocytes,  S'~/(  . 

Large  Lymphoeytes,  V/, . 

^Fast-cells,  O'i. 

Eo.sinopliiles,  O'.i . 


^--^O  C.     F.    KEIPER. 

AstDiiislicd  Mt  this  ciinriMdus  leni-<ieyte  count  I  Irad  another 
one  niMilc  the  sanii'  d;iy.  wliich  verified  in  all  respects  the  first 
(inc.  In  tact  it  is  the  lartrest  leucocyte  count  that  I  have  ever 
I'Hconntcrc'd  in  mastoiditis.  Search  of  the  literature  fails  tii 
)-eveal  to  uie  a  i)arallel,  in  this  disease. 

His  teni])eratnre  ou  admission  to  the  hospital  at  4  P.  M.  was 
100.2^  and  his  pulse  was  134. 

I  advised  opening  the  left  mastoid  as  soon  as  possible :  X-ray 
plates  showed  it  cloudy:  the  right  one  seemed  Dormal.  This 
consent  lieinir  given,  we  ])erfornied  a  simple  mastoid  operation 
the  next  mornin.tr.  The  cortex  was  thin  and  pus  was 
soon  readied  directl.v  under  it.  All  diseased  bone  was  chiseled 
and  curetted  out  clean.  The  wound  was  sewed  up  above, 
packed  lightly  and  bandaged,  and  the  patient  returned  to  bed. 

On  Januai'.v  Otli,  the  leucocyte  count  showed  a  decided  drop 
to  IG.oOO  jicr  cubic  niillimeter.  The  pol.vmorphonuclears  dropped 
to  80'X,  the  small  lymphocytes  iucrea.sed  to  18%  and  the  large 
ones  to  3'/t .  By  January  8th,  the  leuco(\vte  count  had  further 
dropped  to  11,000  per  cul)ic  millimeter.  The  pol.vmorphonuclears 
had  droi)ped  to  I'lVi .  The  small  lymphocytes  had  increased  to 
22%  and  the  large  ones  to  6' .' . 

After  the  operation  on  January  .Ith,  the  temj)erature  at  2 
(i"cl(ick  was  !)9°,  the  i>ulse  144.  15y  7  o'clock  the  temperature 
was  102=  and  the  pulse  162.  At  11  o'clock  that  night  the  tem- 
]icratnre  was  100°,  but  the  pulse  reiuained  high.  IGO. 

Tlic  temperature  dropjied  on  the  6th  to  98°,  with  a  jnilse  of 
130.  On  the  7th.  it  had  dropped  to  97°,  with  a  pulse  of  118. 
On  the  8th,  the  highest  tem|)erature  recorded  was  99.2°,  with  a 
pulse  of  124.  On  the  9th.  it  was  99°.  with  a  pulse  of  120.  On 
the  10th,  the  highest  temperature  was  98°  and  the  pulse  was  116. 
The  11th,  12th,  13th  and  14th  showed  like  records.  But  the 
leucocyte  count  had  increased,  as  .shown  by  the  chart  of  the  blood 
count  submitted  herewith.  It  has  been  my  own  observation  that 
when  the  pulse  runs  high  out  of  ratio  to  the  temperature  that 
further  trouble  is  brewing  and  that  freipient  blood  counts  are 
indicated  to  warn  us  of  further  infection. 

On  Januarv  Ifith.  the  temperature  was  100.8°  ])y  axilla  and 
the  pulse  was  14S.  At  .">  o'clock  it  was  101.4°  and  the  pulse 
140,  and  so  it  continued  until  the  16th,  when  a  marked  swelling 
appeared  behind  the  right  ear  over  the  mastoid  process  witir 
increased    tenderness    and    Imlging    cif    the    jxisterior   wall    nf   the 
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external  auditory  meatus.  The  iilood  count  showed  ]5,.30n 
leiieoeytes  per  eubic  iiiillinieter.  and  the  pereentage  of  polymor- 
l»hoiiuelears  was  80.  The  iniLse  was  l:?0  and  the  temperature 
was  10<)\  T  advised  ()i)eniiiur  the  right  mastoid,  which  was  ac- 
complished liy  n  simple  operation  at  11  o'eloek  the  same  morning. 

The  first  incision  through  the  skin  bi-onght  pus  in  abundance. 
In  uncovering  the  mastoid  ])roeess  we  found  a  perforation  in  the 
bone  about  five  niiliinictiTs  in  diameter.  With  chisel,  curet  and 
burr  we  cleaned  it  out.  In  doing  so  we  found  the  tegmen 
eroded  and  necrotic,  and  in  removing  this  we  uncovered  the  dura 
mater,  which  seemed  normal  in  all  respects.  The  wound  was 
dressed  as  in  tiie  first  instance  and  the  patient  was  returned  to 
bed.  By  2  V.  ,M.  the  temperature  had  dropiied  to  i)8°.  with  a 
pulse  of  1:5". 

As  will  be  noted  l)y  a  study  of  the  accompanying  temperature 
and  pulse  chart,  the  former  ranged  rather  high  until  -Jannary  21st, 
when  tlie  temperature  rose  to  104.6°,  at  7.30  P.  ^1.  At  this  time 
tincture  of  aconite  iu  drop  doses  every  hour  was  given  until  the 
temperature  was  reduced.  No  symptoms  of  meningitis  or  lateral 
sinus  ob.struction  at  au\'  time  were  apparent.  By  Janimry  2'2iul 
the  temjierature  had  fallen  to  nornuil.  with  a  pulse  corresponding 
to  the  teiui)erature.  Barring  a  few  exacerbations,  controlled  by 
tincture  of  aconite,  it  continued  to  remain  normal,  with  a  normal 
l)ulse,  nntil  dismissed  from  the  hospital  February  8tli.  The  hloiMJ 
eonnt  in  the  meantime  had  become  normal. 

In  addition  to  the  aconite  the  internal  treatment  consisted 
in  giving  three  grains  of  hexamethylenemine  tetramine  ever> 
four  luuirs  during  his  waking  hours  during  his  stay  in  tiie 
hospital.  Paregoric  in  ten  drop  doses  was  used  to  control 
i-cstlessness,  which  was  (|uite  marked  at  times,  especially  al 
night.  Quinine  bisulphate  in  oleic  acid  was  occasionall.v  rubbed 
into  the  abdonuMi  for  the  control  of  the  temjierature,  though 
it  was  not  as  efficient  as  the  tincture  of  aconite.  The  bowels 
were  kept  well  oi)en  at  all  times  and  high  rectal  injections  were 
used  to  assi.st  the  medicinal  treatment.  Twice  diiring  the 
jirogress  of  the  treatuuMit  the  kidneys  refused  to  secrete  normally. 
Basham's  mixtni-e  iL\i\ui>v  Ammoniae  Acetatis  f8  v.j.  Acid  Acetic 
3iij.  Tinct.  Ferri  Chloi-.  Ivix .  Alcoholis  Sij.  Syru]).  f.^iv.  Aquae 
fSiv.)  was  given  with  good  ett'ect.  Hot  stujies  were  also  used 
over  the  kidne>s.  On  the  17th  and  "20th,  a  mixed  stock  vaccine 
corresponding  to  the  bacterial  content  of  the  |)Us  from  the  ear 
was  given  hypodermieally.      Its  valne  was  very  doubtful. 
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The  most  nmisiial  feature  of  this  case  was  the  enormous 
leucocyte  count  of  over  60,000  -white  cells  per  cubic  millimeter. 
For  a  four-year-old-boy.  with  comparatively  small  mastoid  antra 
it  seems  almost  inconceival>le  to  say  the  least.  But  the  repeated 
blood  counts  made  the  same  d;\y  Icaxc  no  doubt  as  to  tlie  cor- 
rectness of  the  observation. 

As  already  intimated,  the  study  of  the  temperature  and  pulse 
chart  is  fraught  with  interest. 

Another  interesting  fact  is  that  with  so  grave  au  infectiiui 
the  patient  recovered,  showing  the  great  resistance  possessed  by 
this  lad. 

"Were  I  to  do  this  work  over  again,  I  woidd  most  i-ertainly 
ojieu  both  mastoids  at  the  same  time  in  spite  of  negative  X-ray 
diagnosis. 


The  Leucoc.vte  Counts: 

:    .Ian. 4 

.J  an.  6 

Jan.S   . 

Jan.lO  J 

au.11  Jan. 12 

.Jan.  13 

.Jan.  16  Jau.l  7 

Leucocytes    

60,090  16.:i00  11,000  12,400  11,600  15,20(1 

15.600  15.300  1."..000 

Polyniorplionuclears.  . 

91  % 

80% 

72% 

76% 

84%      .S  +  % 

84% 

80%      7  7':o 

Small  Lymphocytes.  .  . 

s% 

18% 

22% 

19% 

12%         9% 

11% 

17%       19% 

Large  Lymphocytes .  .  . 

1% 

3% 

6% 

5% 

4  %        7  % 

5% 

3  %        4  % 

Mast-cells 

0  7c 

0% 

0% 

0% 

0  %         0  % 

0% 

0  %         0  % 

Eosinophiles 

0% 

0% 

0% 

0% 

0  %         0  % 

0% 

0  %         0  % 

A   SIMIMJ-;    .M1-:TI1()1)    of    fixation    of    IXTUliATJON 
TUBP]S. 

\:y   SAJU'KL  IGLAUKI:,  JI.   D..  rinciliiuit  i,  (). 

rroloiigcd  ;uu]  eoiitiuuons  intubation  is  occasionally  necessary 
for  tiie  relief  ajul  tr'Niliiu^nt  of  chronic  stenosis  of  the  larynx. 
Excellent  resnlts  may  he  anticipated  from  this  method  of  treat- 
incut  liut  llie  chief  objection  lies  in  the  danger  of  auto-extubation 
and  as]i]iyxia  in  the  absence  of  some  trained  person  cai)able  of 
immediately  reiiitrod.iicini''  the  tube. 

In  order  to  ])i'evciit  this  acridciit.  Rollers'-  devised  a 
mcthotl  of  fixation  of  infubation  tubes  in  subjects  previously 
trarheotoiuized.  After  intubation,  the  tube  Avas  held  in  place 
eithiT  by  sci-c«-ing  a  i>hig  ilironuh  the  Iracheal  hstuhi  into  a 
s(•r(■^\  lidlc  |ii'c\ionsly  made  in  liie  anterior  wall  of  the  intubation 
tube,  or  liy  F.-istcninL;-  two  idamps  into  a  grom-c  ;d)out  tin'  middle 
of  the  inluhation  tube.  The  iH'i-k  of  the  liogers'  tube  was 
cspec-ialiy  Imilt   up  to  cffi'i-t  a    dilatation   in   the  steniitir  arra. 

I'oh'erini  and  Isonni'  '  liavc  dcNiscd  a  wry  iiiLi'cniiius  method 
of  tube  fixation,  -which  (bspenses  with  the  necessity  for  a  trai-hc- 
otomy.  A  curved  iieecbe  liearini;'  a  long  siliv  thread  is  intro- 
duced through  the  miiliHe  of  tlie  thyrohyoid  space  until  the  needle 
and  thread  ai)pear  in  the  vestibule  of  the  larynx,  behind  the 
epiglottis.  The  needle  and  thi'ead  are  then  grasped  and  drawn 
out  of  the  mouth  while  the  other  end  of  the  thread  remains  on 
till'  outer  surface  of  the  neck.  The  oral  end  of  the  thread  is  then 
tied,  with  a  long  end.  into  the  eyelet  in  the  head  of  the  intubation 
tube,  which  is  introduced  in  the  usual  manner,  while  an  assistant 
takes  up  the  slack  in  the  thread  protruding  from  the  neck.  Spon- 
taneous extubation  is  prevented  by  fastening  this  thread  to  the 
neck  with  a  bandage. 

The  method  which  I  liave  devised  is  a  modification  of  Rogei-s' 
teehnie,  and  is  e.specially  adapted  for  eases  of  laryngeal  stenosis, 
which  in  the  course  of  treatment  have  required  a  tracheotomy. 
It  may  also  be  used  in  the  intubated  patient  by  cutting  down 
through  a  few  ti'aeheal  rings  onto  the  intubation  tube. 

The  teehnie  is  as  follows :  A  shallow  groove  is  filed  around  an 
ordinary  hai'd  rubber  intubation  tube,  just  below  the  swell  of  the 
tube.    Into  this  groove  a  silk  thread  about  ten  inches  long  is  firmly 
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tied,  with  the  knot  on  tlie  auterior  face  oi'  the  tube.  ^Fig.  1).  The 
emls  of  the  tliread  are  tied  together  and  the  thread  and  groove 
are  .saturated  with  melted  paratfiu,  to  remove  all  sharp  edges, 
intubation  is  then  performed  in  the  usual  manner.  After  intuba- 
tion the  silk  thi'ead  is  pieked  u])  with  slentler  foreeps.  or  a 
iTochcl  needle,  and  drawn  out  through  the  traeheal  fi.stula.  'riir 
thread,  wliieh  may  well  be  termed  an  anehor-thread,  is  drawn 
fairly  taut  and  fastened  to  the  skin  with  adhesive  plaster, 
rendei'ing  spontaneous  extubation  impossible. 

When  it  becomes  neeessary  to  remove  the  tube  the  auehor-thread 
is  freed  and  the  tube  withdrawn  in  the  usual  manner.  A  sonu-- 
wliat  more  loniplicatcd  iiroccdurc  is  to  lengthen  the  anehui-  thread 


Fig-.    1.      The    autlior's    mollioil  of    anLliorins    an    intuljat  on    nil..-.      .\    silk 

tliieaii    is    lieil    into    a    groove    in  tile    tnlie.      Afttr    intuljation    the    tluea'l    i^^ 

drawn  tliiougli  tlie  trailieotomy  n.stiila.  ami  fastened  to  tlie  skin  witli  ad- 
hesive plaster. 

by  tieing  on  a  second  thread  which  will  protrude  from  the  neck 
when  the  intubation  tube  is  witlidrawn.  An  a.ssistant  can  pull  on 
this  jirotruding  thread  while  the  i)atient  is  being  rcintubated  and 
again  draw  the  anchor-thread  into  place. 

In  ordei-  to  dilate  a  stenosed  larynx,  larger  and  larger  tubes 
must  be  successively  employed  until  over-size  tubes  have  been 
worn  for  prolonged  periods.  It  is  usually  necessary  to  shorten 
over-size  tubes.  The  built  u|)  tubes  of  Rogers  are  admirable  for 
dilatation. 

The  advantages  of  the  anchor-thread  method  lie  in  the  simplieity 
of  the  attachment  and  the  ease  witli  whieii  ordinary  intuliation 
tuiies  may  be  |n-e])ared  for  fixation.  No  in.jury  to  the  trachea  can 
occur,  since  the  anchor-thread  and  groove  exert  no  pressure  on 
that  structure. 

1  have  emjiloyed  tiiis  method  iu  three  cases.  The  fii-st  was  re- 
liorted    ill    full     ill    tile    l.ancet-Clinic,''  Oct.   11.   IfU:!.     This  waN 
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a  case  of  primary  laryiijrcal  (liplitlnria,  upon  wliirh  at  intervals 
the  ojieratioiis  of  intiiluitioii.  trai-li('<itom.\-.  laryntjotoiny  aiul  jini- 
lono;ed  iutubation.  with  an  anclior-thread  were  successively  earrieil 
out.  Tile  child  wore  the  niichdrcd  tube  for  ahout  nine  months, 
and  finally  rri-overrd  witii  ;i  normal  laryng'i'al  Innien  and  a  fair 
voice. 

Cow  11.  E.  1).,  mate,  aged  three  years,  i-anie  under  my  care  August  •1?>\\\. 
1912.  He  was  suffering  from  severe  dyspnea  and  aphonia,  whiih  had  been  in 
i-reasing  for  two  years.  There  were  numerous  papillomata  on  tlie  left  r<ird 
and  anterior  commissure. 

On  August  27th.  1912,  under  ether  followe<l  b.v  eliloroform  tho  iiapillnmata 
were  removed.  Six  weeks  later  breathing  was  much  improved,  but  the  voire 
was  still  hoarse.  Deeemljer  23rd,  1912,  there  was  some  recurrence  of  pajiillo- 
mata  which  were  removed  under  suspension  laryngoscojn-  and  local  anesthesia. 
X-ray  treatment  was  instituted  by  Dr.  Lange  at  intervals,  with  six  exposures 
in  all.  Suspension  laryngoscopy  and  removal  of  i>apillomata  again  became 
nefes.sary  on  April  23rd,  lOlo.  The  Xray  treatment  was  continued,  and  the 
child  did  very  well  for  three  niontlis  thereafter,  and  the  voice  returned  for  six 
weeks,  and  then  gradually  disappeared  with  slowly  increasing  dyspnea.  On 
November  10,  191.'!,  while  attempting  removal  of  recurring  pa])illomata,  dyspnea 
beoame  so  intense  that  immediate  tracheotomy  became  necessary.  Tu  the  fol- 
lowing six  months  the  child  gained  twelve  pounds  in  weight,  but  the  iiapillo- 
mata  persisted,  and  even  appeared  in  the  tracheotomy  opening.  A  roentgeno- 
gram showed  the  lumen  of  the  larynx  entirely  obliterated  by  the  new  growths. 

Fifty  milligrams  of  radinni,  kindly  loaned  me  by  Dr.  K'ansohotf,  were  then 
applied  to  the  interior  of  the  larynx  on  March  4lli.  1914,  for  four  hours;  on 
March  21,  for  four  hours  and  on  April  12th,  for  fi\p  hours.  Kxamination  on 
April  30.  1914,  showed  papillonmta  still  present  on  the  left  side  of  the  epi- 
glottis, on  the  false  cords  and  the  anterior  commissure.  When  the  glottis 
opened  the  interior  of  the  larynx  seemed  to  be  patent.  The  tracheotomy  fis- 
tula was  widened.  (Radium  effect.')  June  Sth,  1914,  .")0  milligrams  of  milium 
were  applied  in  the  larynx  for  eight  Inniis.  October  4th.  1914,  direct  examina- 
tion showed  the  epiglottis  normal,  the  cords  could  not  be  distinguisheil.  There 
were  no  jjapillomata  visible.  It  was  impossible  to  introduce  a  small  intubation 
tube  from  above  or  to  pas^s  probes  from  below.  The  aditus  laryngis  an.l 
aryepiglottic  folds  felt  unusually  firm  to  the  touch.  On  October  10th,  1914, 
under  insufHation  anesthesia  probing  from  below  ami  intubation  both  failed. 
A  median  laryngofissure  was  made.  The  larynx  lumen  was  somewhat  narrowed, 
the  vocal  cords  were  undistinguishable.  There  were  no  papillomata  juesent, 
and  a  few  granulations  were  found  above  the  site  of  the  convex  bpud  of  the 
tracheototny  tube. 

The  laryngostomy  was  kept  o]><mi  for  abii\it  six  weeks,  when  intubation  with 
three-.vear  size  intubation  tube  was  begun.  The  intubation  tubes  were  anchored 
as  described  above.  Intubation  was  continueil,  and  the  child  moved  to  l.ouis 
ville  on  Xovember  2Sth,  lOlo,  where  he  came  under  the  care  of  Dr.  I.  Lcder- 
man,  who  informs  me  that  the  child  has  worn  the  tube  for  some  fifteen  months. 

Case  III,  in  brief,  is  as  follows:  T.  \V.,  ageil  two  years,  was  seen  March  4, 
1914,  suffering  with  inspiratory  dyspnea.  She  suffered  from  frequent  attacks 
of  asphyxia.     Examination  revealed  multiple  papillomata  of  medium  size  above 
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tlie  eonls  and  about  the  anterior  eonunissure.  A  few  were  removed  and  a  cross- 
fire of  radinni  was  afiplied  externally  for  four  hours.  On  Septemlier  13,  li)14, 
the  patient  developed  tonsilar  and  laryngeal  diphtheria  with  marked  stenosis, 
which  was  relieved  by  intubation.  The  intubation  tube  was  removed  at  the  end 
of  a  week.  Xo  dysjmea  followed  the  removal  of  the  tube.  On  Xovember  9, 
1914,  papillomata  again  obstructing  larynx,  the  child  was  intubated  for  a  few- 
days,  and  direct  fulguration  was  apjilied  by  Dr.  E.  O.  Smith.  There  was  no 
improvement  during  the  following  months.  On  Decendjer  10,  1914,  after  the 
child  had  had  a  severe  choking  spell,  during  tlie  night,  intubation  with  an 
anchor-thread  was  done,  and  under  nococain  anesthesia  a  short  incision  was 
made  into  the  trachea,  following  which  the  anchor-string  was  pulled  out  and 
fastened  to  the  neck.  The  anchored  intuliation  tube  was  worn  home  by  the 
child  and  was  changed  at  intervals  of  seven  to  fourteen  days  during  a  period 
of  ten  weeks,  i.  e.,  until  March  1,  191.5.  On  that  day,  while  demonstrating  the 
case  before  a  clinic  of  the  Ohio  Medical  Society,  the  child  became  asphraiated 
before  a  tube  could  be  reintroduced.  By  rapidly  enlarging  the  tracheal  fistula 
and  with  the  aid  of  artificial  respiration,  the  breathing  was  restored.  Since 
th.it  time  the  child  has  worn  a  tracheal  canula.  In  this  case,  intuljation  was 
employed  with  the  olgect  of  compressing  the  papillomata  and  putting  the 
larj'nx  at  rest,  but  with  the  tracheal  canula  in  jilace  the  papillomata  seem  to 
show  some  tendency  to  disappear,  so  that  tlie  intubation  tube  has  not  been 
reintroduced. 
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ESOPHAGO-TKACIIEAL  FISTULA. 

By  ROBERT  LEVY,   M.   D.,   Denver,  Colorado. 

Fistulous  c-oiiimuiiieatioo  between  the  esophagus  and  air  pas- 
sages was  recoguized  mauy  years  ago.  The  literature  abounds  in 
minierous  cases,  the  majority  of  which  deal  with  the  congenital 
variety  to  which  the  greatest  attention  is  paid. 

In  1880  ^lorell  ilackenzie'  collected  all  the  reports  of  malforma- 
tions of  the  esophagus  to  date  and  found  thirty-seven  examples 
in  which  there  was  a  communication  between  the  esophagus  and 
the  trachea  or  one  of  the  bronchi.  The  similarity  of  his  observa- 
tions with  those  of  more  recent  times  stamps  this  condition  as 
one  concerning  which  very  little  doubt  as  to  diagnosis  or  prognosis 
obtains.  The  symptoms  were  those  that  were  to  be  expected  when 
a  communication  between  the  food  passage  and  the  air  passage 
exists,  namely,  inability  to  swallow,  violent  coughing  and  choking, 
the  ejection  of  swallowed  liquids,  rapid  loss  of  strength  and  early 
death  from  inanition  or  pneumonia.  Other  cases  of  congenital 
malformation  with  fistula  have  l)een  reported  from  time  to  time, 
the  total  number  collated  by  Zeit=  in  1912  making  fifty-five.  A 
most  interesting  study  of  etiology  of  tliese  congenital  defects  may 
be  found  in  Yirehow's  Archiv.' 

Recently  Losee.*  Finklestone  and  EUis.-^  Schmidgall,"  and  Rob- 
ertson/ have  added  several  cases.  But  while  a  study  of  these 
congeuital  cases  is  of  great  interest  and  of  more  or  less  importance 
in  a  consideration  of  acquired  lesions  of  this  description,  it  is  the 
latter  which  we  wish  particularly  to  discuss. 

Mosher*  says  that  gangrene  of  the  lung  due  to  a  fistula  between 
the  trachea  and  esophagus  is  not  an  unconuuou  termination  of 
cases  of  cancer  of  the  esophagus.  lie  reports  the  history  of  a 
jiatient  who  had  difficulty  in  swallowing  for  six  months  but  who 
suddenly  began  to  cough  badly  and  to  have  great  increase  in  the 
ditlHculty  in  swallowing  even  water.  He  promptly  died  at  the  end 
of  a  week  and  upon  autopsy  a  large  fistulous  opening  was  found 
l)etweeu  the  esophagus  and  trachea.  This  case  was  a  unique  one 
in  ilosher's  experience  and  must  be  considered  as  rather  unusual 
in  spite  of  the  frequency  with  which  cancer  involves  the  esopha- 
gus, larynx  and  upper  extremity  of  the  trachea. 
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Tlu'  iutci'i'sl  jillMchrd  to  ;i  sliuly  ol'  lllcsc  cases,  \vliiite\fr  llu- 
underlying  cause,  is  in  the  aid  i'cu<lereil  1)\  luodiM-u  methods  in 
coufirming  the  diaiiiinsis  and  in  file  lio]ic  that  iiy  one  of  these 
methods  the  lesion.  avIu'ii  due  to  other  tlian  an  incurable  affection, 
may  l)e  remedied  by  some  surgical  i)r(icednri'.  I'nfortnnately  the 
majority  of  eases  of  fistula  between  thi-  esoiihagns  and  trachea 
iiaxc  JH-en  due  to  carcinoma  or  tubei-culosis.  A  few  cases.  lu)\\- 
evei".  of  less  fatal  diseases  including  syphilis  and  some  in  which 
Ihi'  underlying  cause  could  not  lie  determinetl.  have  been  recortled. 
In  all  of  the  rejiortcd  cases  the  similai'ity  in  the  symptomatology 
and  prognosis  to  that  found  in  tlie  I'ongi^nital  variety  is  sucii  as 
was  to  be  expected,  .\e\ertheless.  it  is  of  interest  to  rexiew  the 
essential  features  of  some  of  them. 

lleddaens"  repoi-ts  the  ease  of  a  male,  age  Hft.v-eight.  in  whom 
there  were  found  tuliereidosis  and  enlarged  bronchial  glands. 
These  had  undergone  suppuration  resulting  in  a  necrotic  opening 
in  the  anterior  Wjdl  of  the  esophagus  and  posterior  wall  of  the 
trachea  about  the  size  of  the  end  of  one's  little  finger.  The  ]iath(i- 
logieal  Hndings  wei-e  sufficiently  doul)tful  to  raise  the  (|nestion  of 
carcinoma   in  additicni  to  the  above. 

The  cases  of  K'iviere'"  were  those  of  children  in  wliom  enlarged 
and  caseotis  glands  were  associated  with  tubereidosis  of  the  lungs 
and  intestines.  The  ulands  had  become  adherent  1o  both  esopli- 
agns  and  trachea  and  the  perforation,  occurring  from  the  trachea 
to  the  esophagus,  permitted  the  gradual  ingestion  of  tidiercnlons 
secretion  liy  the  stomach  and  intestines,  thus  developing  in  addi- 
tion to  the  glandular  t  id)ereidosis.  tuberculosis  of  the  intestines. 

rachina"  on  the  other  hand  believes  that  fistulas  are  diU'  mostly 
to  t  uberc  nlosis  of  the  esophagus,  the  penetration  being  from  that 
lube  to  the  air  passages.  He  reports  a  case  in  which  four  to  five 
centinu'ters  above  the  cardia  in  the  left  x\all  of  the  esophagus 
there  Were  two  openings  leading  into  lung  cavities. 

.\ii  exceedingly  interesting  report  is  that  of  Dorner'-'  in  which 
an  ojicning  was  foiuid  between  the  left  bronchus  and  tlie  esopha- 
gus due  to  necrosis  from  thi'  pressure  of  an  aortic  aneurism.  The 
aneurism  iji  this  instance  did  m)t  burst  as  has  been  the  case  in 
others  but  |iressnre  m-crosis  of  both  esophagus  ami  bronchus 
cansed  the  listnla.  He  ipiotes  Kwald  to  the  effect  that  fifty  i)er 
cent,  of  all  the  esophago-tracheal  fisttdas  are  due  to  cani'cr  of  the 
esopliagus.  Among  other  causes  he  mentions  mediastinal  tnnmis. 
tuberculosis,  gumnui  and  traumatism. 
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The  cast'  of  Mouissci  ainl  .Miij^iiii'-  is  of  interest  liccausc  of  the 
X'ahialile  aid  given  by  li'aeln'oseopx'.  I  a  this  ease,  owiug  to  diffi- 
eult  breathing,  a  useless  traeheotoiiiy  was  avoided  hy  finding  the 
cause  through  the  eiii|iloyiiien1   of  the  Iraclieoscope. 

Basch'"*  reports  a  ease  in  which  the  patient  had  rcceivi'd  an 
injection  of  salvarsan  for  guiiinni  of  the  na.sopharynx  anil 
pharynx.  Twenty-four  hours  after  the  injection  the  patient  died. 
The  necropsy  showed  putrid  bronchitis  and  gangrene  of  the  lungs 
from  tracheoesophageal  fistula. 

In  a  study  of  penetrating  wounds  (if  the  neck  Ilenriehseii''' 
showed  tliat  although  the  ordinarx  siiieidMl  wounds  are  eonunoniy 
made  in  the  ui)i>cr  portiim  of  the  air  and  food  passages,  rari' 
instances  are  found  in  which  the  trailicn  .-uid  esophagus  are 
injured. 

•Moritz"'  relates  the  case  of  a  woman  thirty-six  years  old  who 
died  fi-om  a  perforation  iiclween  the  esophagus  and  trachea. 
Tnliereidosis  was  excluded  as  a  cause  and  although  the  e\idencc 
was  not  entirely  c(inclusi\-e  Ihc  author  believes  the  lesion  to  he 
<liie  to  s\-philis.  Although  1hi'  usual  s\|>liilitic  nlcci-ati\c  lesion 
results  in  the  formation  of  cii-atricies  with  stenosis,  ncvci-theless 
syjjhilis  may  rarely  [irodm c  a   |iiM-lor;it  ing  ulcer. 

Pouzio''  reports  the  ease  of  a  man  sixt.\-threi'  years  of  auc  suf- 
fei-ing  from  cancer.  A  fistula  lictwceu  the  i'ii;ht  hi-onchns  and 
esophagus  was  diagnosed  by  the  X-ra>  . 

Scliiitze"'  made  the  diagnosis  hy  mejiiis  of  ihc  esophagoscopc 
and  X-7-ay.  In  this  ht-  was  aided  hy  the  expectoration  of  coloi-i-il 
frothy  sputum  aftei-  the  patient  had  swallowcil  a  solution  of 
methylene  blue.  The  cause  o\'  the  hsi  ula  in  this  i-asi'  -was  doubt  ful. 
The  ipiestion  was  iietwe<Mi   gumma   and   carcinoma. 

Syphilis  was  probably  the  cause  in  a  case  reported  li\  Dufour'". 
The  patient  was  a  woman  thirty-i'ighl  years  of  age.  Death  re- 
sulted from  double  broncdiopnenmonia  ami  the  nei-i'o|;sy  sliowcd 
an  ulceration  upon  the  posterior  wall  of  the  1i-achea  with  listnla. 
Tuberculosis  was  excluded. 

I'clnr"  relates  the  (-asc  of  a  bi-ouchoesophagcal  listnla  due  to 
lilandular  involvement  Following  tnberc\ilons  pericarditis. 

An  interesting  c;ise  was  i-cpoi-ti'd  by  .Martens-'.  Ijcfoi-e  the 
Society  of  the  Cliaritc  I'hysicians  in  which  a  patient  who  had 
tuberculosis  -with  cmpyenui  had  been  operated  for  tin'  latter 
Lalei-  there  developed  an  esophageal  fistula  opening  in  the  back 
and  ten  lironehial  fistulas.  The  patient  remained  in  excellent 
general    condition.      The    esophageal    fistula    rcqiured    a    tampon 
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hiuidage  every  seeoiid  day.  Fortunately  there  ^\as  uo  direct  eon- 
iieetiou  between  the  esophageal  and  the  brouehial  fistulas. 

AVood.s"-  relates  the  case  of  a  woman  who  had  swallowed  an 
artificial  denture  which  had  been  allowed  to  remain  in  the  eso- 
phagus for  four  mouths  owing  to  advanced  pregnancy.  A  fistuKi 
was  found  from  the  gullet  to  the  trachea.  The  denture  was  re- 
moved by  esophagotomy.  In  the  report  of  this  case  nothing  was 
said  of  the  subse([ucnt  history,  although  Woods  says,  that  the 
question  now  was  how  to  treat  the  case  as  the  fistula  still  existed. 
In  the  discussion  of  this  case  Duudas  Grant  thought  that  a  large 
tracheal  incision  would  be  a  good  plan  to  reach  the  fistula  and 
calls  attention  to  a  case  reported  in  which  Hahu's  sponge  cauula 
with  a  jacket  on  it  of  tliin  India  rubber  had  been  introduced  and 
worn  for  a  year  and  in  which  the  feeding  could  be  done  in  com- 
fort. 

These  cases  were  reported  very  briefly  in  the  Journal  of 
Laryngology,  1904,  which  accounts  for  this  incomplete  reference. 

In  1905,  de  Navratil-'",  gave  the  results  of  experiments  upon 
dogs  in  which  he  attempted  an  operative  procedure  for  the  closure 
of  esophago-tracheal  fistula.  He  presented  two  operations,  one 
of  which  gave  very  encouraging  results  and  reminded  one  of  the 
reference  made  by  Dundas  Grant  in  the  discussion  of  AVoods'  case 
as  given  above. 

A  recent  case  reported  by  Beeler-*,  shows  the  value  of  X-raj' 
in  the  diagnosis.  His  patient  died  of  pneumonia.  The  cause  of 
the  fistula  was  ascribed  to  syphilis.  Unfortunately  no  necropsy 
wa.s  obtained. 

The  ease  reported  by  White-'"'  is  also  instructive  as  showing 
what  can  be  done  by  modern  surgery.  While  White's  case  dealt 
with  a  fistida  in  the  larynx,  his  method  of  procedure  might  be 
modified  to  meet  the  indications  when  the  artificial  opening  is 
found  lower  down. 

The  case  that  I  wish  to  report  may  l)e  briefly  stated  as  follows: 

Mrs.  P..  aged  twenty-four,  had  suffered  from  severe  asthma  and 
bronchitis  for  a  period  of  one  year.  There  was  a  history  of  asthma 
in  the  grandfather,  but  no  family  history  of  tuberculosis.  The  patient 
gave  no  history  of  syphilis,  being  the  mother  of  a  healthy  six  months 
old  child.  She  had  had  one  miscarriage  during  an  attacic  of  measles. 
For  seven  months  prior  to  her  visit  there  was  almost  continual  wheez- 
ing, shortness  of  breath,  cough  and  expectoration.  During  the  past  year 
she  had  lost  thirty-five  pounds  in  weight.  Six  days  before  my  examina- 
the  patient  found  it  difficult  to  swallow  both  solid  and  liquid  food. 
Every  attempt  caused  violent  choking  and  coughing.  The  difficulty  in 
swallowing  was  sudden  in  its  onset. 
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I'pon  examination  an  extremely  emaciated  woman  with  fever  and 
rapid  pulse  gave  one  the  impression  of  a  patient  suffering  from  tuber- 
culosis, in  fact  it  was  because  of  the  suspicion  that  she  was  suffering 
from  laryngeal  tuberculosis  that  she  was  referred  to  me  by  Dr.  Hoel  of 
Fort  Collins.  Examination  of  the  pharynx  and  larynx  was  entirely 
negative.  Upon  asking  the  patient  to  swallow  a  little  water  a  violent 
coughing  attack  supervened.  Careful  observation  easily  revealed  the 
fact  that  the  coughing  was  produced  after  the  water  had  passed  the 
pharynx,  a  sufficient  length  of  time  elapsing  from  the  moment  the  water 
was  taken  in  the  mouth  to  the  time  of  the  attack  to  give  one  the  defi- 
nite conviction  that  it  has  passed  into  the  air  passages  after  its  entrance 
into  the  esophagus. 

The  physical  examination  of  the  patient  by  Dr.  J.  X.  Hall  showed 
moderate  dullness  at  the  right  apex  with  lessened  voice  and  lessened 
respirator}'  murmur  at  times  only.  Abundant  rales  were  found  in  the 
left  lung  and  there  was  rough  breathing  everywhere.  The  abdomen 
was  negative.  There  was  no  edema,  no  evidence  of  aneurism  or  syphilis 
and  no  enlarged  glands.  The  impression  given  Dr.  Hall  also  was  that 
of  tuberculosis,  although  repeated  examinations  failed  to  reveal  the 
presence  of  tubercle  bacilli. 

The  diagnosis  of  perforation  between  the  esophagus  and  trachea  or 
bronchi  was  confirmed  by  the  X-ray.  A  bismuth  meal  was  given  and 
immediately  the  radiogram  taken.  The  bismuth  was  seen  passing 
from  the  esophagus  to  the  trachea.  Fig.  1.  After  a  few  violent 
coughs  another  radiogram  was  taken  and  the  bismuth  was  seen  to  be 
scattered  through  numerous  bronchi  of  the  left  lung.  Fig.  2.  The 
extremely  weak  and  hopeless  condition  of  the  patient  as  well  as  the 
certainty  of  the  diagnosis  precluded  the  necessity  of  a  bronchoscopic 
examination.     Death   followed  in  twelve  days. 

The  necropsy  was  performed  by  Dr.  Hillkowitz,  who  reported  as 
follows: 

The  thoracic  viscera  were  removed  en  masse.  There  were  no 
adhesions  on  either  side  to  the  plural  cavity.  Pericardium,  heart  and 
valves  showed  nothing  noteworth.v. 

I.iiitifs.  The  lower  lobe  of  the  right  lung,  its  posterior  aspect  showed 
three  small  absecesses  the  size  of  a  pea.  The  rest  of  the  visceral  sur- 
face on  both  sides  was  perfectly  smooth.  On  section  both  lungs  show 
numerous    minute    grayish    spots    sprinkled    through    their    sul)stance. 

Kxoiilifiniix-  This  was  split  open  throughout  its  length  through  its 
posterior  wall.  The  mucous  membrane  was  smooth  and  showed  no 
congestion.  At  one  point  the  exact  location  of  which  is  given  later, 
there  was  a  small  perforation  into  the  trachea.  This  aperture  was 
round  with  smooth  rounded  margins  and  about  one  centimeter  in 
dianieter.  On  slitting  the  trachea  through  its  anterior  w-all,  the 
perforation  was  seen  about  two  centimeters  above  the  bifurcation  and 
in  line  with  the  left  bronchus.  The  mucous  membrane  of  the  trachea 
was  red,  congested,  rough  and  presented  numerous  elevations  and 
depressions.  In  two  or  three  places  the  depressions  were  about  five 
millimeters  in  diameter  and  presented  a  distinctly  puckered  appear- 
ance.     These    were    doubtless    scars.      The    mucous    membrane    in    the 
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Ufighlioi-hood  of  the  pprforiition  was  liiglily  t-ongesteil.  the  tissue  dis- 
integrating readily  on   tourh. 

Nothing  noteworthy   was  seen   in   any   other   organ. 

.Uiriiisri.jiif  F.xdmii.aliiin.  Sections  from  the  lung  showed  the  alveoli 
filled  with  desquamated  epithelium,  red  blood  corpuscles  and  leucocytes. 
There  were  small  round  cell  infiltrations  in  the  interstitial  tissue  as 
well  as  around  the  bronchi. 

Sections  from  the  mucous  membiane  of  the  trachea  at  the  site  of 
the  scars,  revealed  a  partial  denudation  of  the  epithelium  and  an 
extensive  round  cell  infiltration  of  submucous  and  muscular  tissue. 
The  round  cells  were  distributed  everywhere,  forcing  their  way  be- 
tween the  muscular  and  connective  tissue  fibers.  The  blood  vessels 
were  highly  congested. 

Neither  in  the  sections  from  the  trachea  nor  of  the  lung  could 
tubercles  or  giant   cells  be   demonstrated. 

r<tllii>lo!iic  Diur.moxis.  Bronchopneumonia.  Perforation  between  tra- 
chea and  esophagus  by  severe  ulcerative  process  in  the  trachea  the 
etiology  of  which  is  obscure. 

The  cause  of  the  perforation  in  this  case  must  remain  in  doubt. 
The  history  of  the  patient  and  the  gross  physical  findings  before  death 
favor  tuberculosis.  Tiiis  can  not  be  confirmed  because  of  the  nega- 
tive laboratory  and  postmortem  findings.  The  diagnosis  of  syphilis 
is  negatived  by  the  history  of  the  case.  Unfortunately  a  Wassermann 
reaction  was  not  made.  Postmortem  findings  as  revealed  by  the 
healed  ulcers  in  the  trachea,  the  scared  tissue  and  the  linal  ulcerative 
perforation,  speak  strongly  in  favor  of  syphilis  as  the  underlying 
cause. 
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I'KESKXT    STATIS   OF   CAKCLXOJIA   ^YITH   SPECIAL 
KEFERE.XCE  TO  THE  HEAD  AND  XEfK. 

By    JOSEPH    C.    BECK.    .M.    D..    Chicago,    111. 

IF  1  wt'Vi'  to  state  tli.it  the  status  of  cancer  as  to  cause,  vliaguosis 
ami  treatment  is  the  same  today  as  it  Avas  twenty  years  ago.  F 
Avonld  not  be  very  far  from  the  truth,  because  all  the  tremendous 
efforts  on  the  i)art  of  the  medical  profession  have  not  yet  proven 
any  specific  cause,  oi-  more  definite  diagnostic  measure  other  than 
microscopic  examination,  and  surgery,  recognized  then  as  now  as 
the  only  means  of  combating  the  disease.  From  this  statement  of 
fact  one  might  assume  that  there  is  very  little  use  in  expending 
all  this  energy  on  such  a  hopeless  problem  as  the  study  of  car- 
i-iiioma. 

To  Hie  til  is  liiiiielessiiess  seems  to  be  lidnie  out  by  my  e.xpei'ienc.- 
in  ii\cr  t'dur  hundred  cases  of  carcinoma  of  the  head  and  neck, 
that  I  have  treated  in  the  past  twenty  years.  Nevertheless  it  i.s  of 
great  interest  to  chronicle  the  work  that  is  being  done  in  the  stud;" 
iif  carcinoma,  and  (Uily  these  untiring  efforts  by  the  scientific 
i-o-workers  will.  1  hope,  bring  forth  the  much  desired  results  in 
finding  the  cause  and  treatment  of  this  <lisease.  It  has  been 
my  le.ssoii  t"  watch  what  is  being  done  in  carcinoma  in  every  pos- 
sible way.  and  I  have  been  cou.stautly  on  the  alert  to  ap])l\-  this 
information  in  my  i)ractice.  Kather  than  doing  any  original  or 
research  W(U*k.  1  have  been  attempting  to  prove  or  disprove  the 
many  suggestions  offered,  particularly  regarding  treatment.  In 
I  his  coiuH^ction  1  would  like  to  call  attention  to  some  of  my  pub- 
lications |)i'esented  before  the  American  Laryngological.  Rhinolo- 
j;ii-al  and  Otological  Society.  In  1!(04.  "'On  the  I'se  of  Radium 
in  t'arc^inoma  of  the  Nose.  Throat  and  Ear."'  In  1!)05.  ■"Fur- 
ther Observations  of  the  Action  of  Radium  X-ray  and  Fulguratioii 
in  Carcinoina  in  Far.  .Xose  and  Throat  Affections."  In  1!)12. 
■■('arcinonia  of  the  Lar\iix  with  Special  Reference  to  Radium 
Therapy."  In  1!)12.  ■"AutolNtic  Serum  in  Inojierable  Carcinoma 
with  Report  of  Cases."  In  191o.  '■Report  and  Presentation  of 
Cases  and  Specimens  of  Resection  of  the  Fppcr  and  Lower  -laws  in 
Cases  of  Carcinoma."  In  1915  I  made  a  resiniie  of  the  ■■Methods 
of  Treatment  by  Xon-Surgical  .Means  in  Cases  of  Inoperable 
Cai-ciiionia  fur  the  Past  Twentx   Ye;irs. " 
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Today  I  wisli  to  iiiakr  m  fiirtluT  i-cport  on  our  work  in 
carcinoma  as  resjard.s  rtiolo.u\ .  iliasiiiosis  and  ti-eatnient. 

Etiologii: — It  is  not  my  imrjiosc  to  uo  into  the  discussion  of  the 
varions  theories  advam-i'd,  nor  to  talce  n|)  your  A-aluable  time  in 
presentint;-  our  expeiinoMits  in  any  <ireat  (h'tail.  It  will  suffice  for 
me  to  give  you  tln>  mnelnsions  we  have  reached,  aud  anyone 
specially  interested  may  find  the  report  in  tlie  Transactions  of  the 
Chieafro  Patluiloo'ical   Sdcietw   No.  'I.   \'ol.   10.    "Ifi.   or  may  eonu' 


^^ 


1o  oni-  research  lahoiwitory  in  Chii-ayo,  when^  this  woi'k  is  heini'- 
cai-ried  on  luider  tile  snper\ision  of  Dr.  .M .  linehshaum.  We  wisli 
to  slate  cmphatieally  that  tins  report  is  sli-ictl\-  one  of  work  that 
lias  been  done.  ;ind  no  rliiim  whatscK'Ver  is  inadi'  tiial  a  delinite 
cause  of  carcinoma  has  hri'ii  pi-oven. 
Conclusions  of  his  (Bnehslianm  "s  i   \vork  : 

1.  Tliat  an  orsanisni  \\-!iic-li  ^'rows  on  ortiinary  culture  media 
can  he  found  in  carcinomas  renmNed  at  (i]ieratiou  from  areas  not 
accidentally  contaminated. 

2.  Tliat  this  .<rrowtii  has  a  c-haraeteristic  i-olor  appearance. 
(Presentation  of  test   tube.) 
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•  1.  That  wlii'ii  I'Xainiiifil  iindiT  tin  iiiii-i'iis<Mip('  it  I'l'iircscnts  .•! 
tiinil.-i  or  yrast  ri'll.  (  Pi'i'si-iitHtimi  nt  tilt'  slide,  the  same  luider 
the  inicr(ise()|)e.  i 

4.  Tliiit  when  imrc  cultiiri-  is  injei-ted  into  niii-e  and  rats,  n 
tuiiioi-  results  whose  eharaeteristies  are  epithelial  and  diagnosed 
as  careinoiuatiius.    (Presentation  of  niiero.  speeinien.) 

.').  Such  animals  die  of  metastases  and  rapid  emaeiation. 
I  IMeseiitation  of  niiee  ;  Figs.  1  aud  2.1 

tj.  Blood  examination  (for  Abderlialdeu  aud  eomplemeut  tixa- 
tiou  test)  is  positive  of  cancer  of  these  infected  mice  and  rats. 

7.  That  when  these  tumors  of  ♦^he  mice  aud  rats  are  examined 
they  contain  the  same  organism  which  c-au  lie  ri'inoculated  into 
other  mice  that  develop  the  same  growths. 

8.  The  number  of  mice  i-ud  rats  iufecteil  liy  these  organisms 
dexelop  cancel-  in  much  larger  per  cent,  than  in  other  cxiicriments. 


for  it  must  Of  rememlH-red  that  i/anccr  has  liecn  developed  in 
mice  and  rats  by  others  and  by  other  methoils  but  in  smaller 
]iercentages. 

!l  These  cnltui-es  liave  been  subjected  to  various  chemicals  and 
ra\s  aud  found  that  they  are  resistant.  They  are  only  retarded 
in  growtli  by  X-ray.  radium,  and  diathennia  as  ordinarily  applied, 
but  formalin  jjarticiUarly  is  inimicable  to  their  growth.  I  am 
therefore  using  formalin  locally  and  iirotropin  in  large  doses 
(lOU-200  grains  daii\i,  intei'iudly,  to  determine  this  fact  in  a 
jjractical  way  in  some  cancer  cases. 

10.  That  the  coloring  matter  that  is  found  in  the  growtli  may 
play  a  great  role  in  the  causation  of  cancer.  This  is  my  own 
theory  based  upon  the  following  facts:  ( n^  We  are  all  ac(|uaiiited 
\vith  the  chimne\-sweep  cancer,  probably  intlueiiced  by  tlii'  black 
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piy-iiii'iit :  (li)  tlu'  t'|iitlii'li:i!  ^TDwili  tli.-it  follows  the  use  ol' 
■"Sciirlct  red"  in  uleei-iit  ion  siirt';ii'e.s ;  (e)  the  siinie  is  true  in 
■'.Miihiehit  jiTeen""  and  ""liisniMrk  In-own";  (d)  in  eonni-etion  with 
ehi-onii-  siippurntion  of  tlii'  eai's  in  which  there  is  a  marked  forma- 
tion of  e]iitheliuni  that  infillivites  the  l)one  and  grows  he>dnd 
noniial  confines,  known  as  cholesteatoma,  we  always  find 
■■cholestrin. "  which  has  a  yellow  color:  (e)  followiiiji'  the  injec- 
tion of  ]iai'aftin  in  cosmetic  surgery,  tiu're  has  developed  in  a  great 
many    instances    what    is    known    as    parafinoma.    whi<-li    contains 


lly    i-X(isi-,l.    inclliairm    the    i;I;ohI^ 


Mr.  \'k.  I.  lOpitheHoma  of  Uie 
uic.  I'luii-  HiijiHcations.  one-lialf 
My.    Vk.   2.     .'-leveral    montlis   hit 


c|iithi'liuin  and  ma\-  he  due  to  the  pig nt    impurities  within   the 

jiaraffin:  whether  it  is  the  I'oloi-  oi-  other  chemicals  i.s  a,  ((uestion. 
Diacpiusis: — As  stated  hi-forc,  the  ndcrnseo|)ie  diagnosis  is  still 
tlie  only  positive  means  to  determine  that  ii  cei'taiii  condition  is 
carciuonuitolis.  It  is  iiicouvcuii'Ut  to  sa,\-  the  least  to  have  to 
suh.jcct  a  |)atient  to  the  removal  of  a  piece  ol'  tissue,  besides  other 
aids  in  diagnosis  are  therefore  alwa.xs  welcome.  The  Aliderhalden 
test  (serologic')  lias  hei-ii  perforiuiMl  liy  us  in  rvn-y  sns])i<'ions  case 
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of  faiiL-er  (if  the  lu'ad  and  neck  for  tlu'  last  two  and  ont'-half  years 
ill  about  one  hundred  cases,  and  we  found  it  to  correspond  with 
the  mieroseopieal  and  eiinic-al  tiiidings  in  about  70  per  eent.  of  tlie 
cases.  On  account  of  tiie  diffic  ult\'  experienced  with  tlie  dialyzer 
in  proving  it  efficient,  ami  owiny  to  the  inability  at  the  present 
time  of  obtaining  dialyzers  from  Germany  and  the  fact  also  tliat  at 
least  10  e.  e.  of  blood  from  an  already  weakened  patient  must  be 
had.  We  have  dexeloped  seroloiiieal  technie  that  not  alone  substitutes 
but  shows  a   t;reater  per  cent,  of   [lositive   results  corresponding  to 


Mr.  Hd.  1.  c'anini.m 
Kadical  operation  li.v  m 
week. 


the  clinical  and  microscopical  liudings.  In  the  last  two  years  we 
have  made  thi.s  test  in  about  one  hundred  cases.  This  test  is  known 
as  "Complement  Fixation  for  Carcinoiiia  "  having  been  worked 
out  and  to  be  published  in  the  .Miniclieiier  .Meil.  "Wochenschrift  by 
■  lakob  Kobalter.  Laboratory  Director  dl'  the  North  Chicago  Hos- 
pital. Its  ])rinciples  are  analogous  to  the  Wassermann  test  except 
that  the  antigen  is  a  mixture  of  all  types  of  cancer  instead  of 
sy)ihilitic  substances. 
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.Mr.  A  km.  Camer  of  the  riicht  tonsillar  region  involving  the  tongue, 
upper  an  1  lower  jaw,  soft  palate  posterior  wall  of  the  pharynx  including 
the  mouth  of  the  esophagus.  Glands  of  the  neck.  Operated  by  the  radi- 
»-al  method  (Peny)  instrument  used.  I-igated  the  eommon  carotids,  owing 
to  the  involvement  of  the  external  and  internal.  Hemiplegia  follow- 
ing almost  immediately  after  operation.  I*alient  recovered  consciousness 
but  died   in   forty-eight   hours  after  operation. 


Mr.  Hz.  1.  Carcin 
tonsillar  pharyngeal 
-ion  of  the  commoi 
arotids  were  invob 
iiovi  d.  The  entire 
Lhe    Percy   method. 

Mr.  Hz.  2.  Specimen  removed.  I 'alien  t  died  within  three  weeks  after 
iiperation  from  a  gradual  asthenia,  different  from  the  usual  cachexia. 
Postmortem   failed    to   reveal   further   metastases   in   the   usual   locations. 


ma  of  tlie  soft  palate,  base 
region.  Uadical  operation, 
carotid  arter.v.  since  both 
fd  in  the  glandular  mass  o: 
opera t "on    within    the    oral    c 


f  the  tongue,  and  right 
including  the  compres- 
external  and  internal 
the  neck  that  was  re- 
vity    was    performed    by 
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Wc  have  fiU'tluT  d('Veloi)ed,  under  the  suggestion  of  Jakob 
Kobalter,  a  test  for  eareinoma  by  examining  the  saliva.  This  test 
is  based  upon  similar  iu'incii)les  as  tlu^  Lauge  test  of  the  cerebro- 
spinal tluid.  The  main  difference  is  that  we  employ  silver-chlorid 
instead  of  gold  chlorid  for  the  color  stiindard.  Fifteen  cases  of 
eareinoma  of  tlic  imsc.  moiitli  and  throat  have  thus  far  been 
examined,  and  the  I'esults  warrjint  the  fuithcr  trial  and  future 
report  of  a  larger  scries  of  cases. 


Mr.    ■V\'t.     1.        niiinoiiin  ma     \m\U 
eai's.       (jperatifin. 
.Mr.     \Vt.    i.      .Aftr-r    operation,    m 


L'lilg.      Cariinoiua    of    tUu    upper    jaw    follcuving    epuli.s.    partiaH.v    re- 
i'cted.    wide   of   tiie    growtli.      -Later   Piib.set|uent   deep   x-ra.v    therapy. 
Mr.    Vhls.    ~-      Recurrence    witliin    tlii'ee    weeks.       Secondary    radical    I'e- 
^ction.      CompresKion    of    tlie    common    carotid.      Patient    died    witliin    three 
ninths    after   operation. 


We  have  determined  the  value  of  tiie  Davis  Hemo-Uroehroni  test 
of  the  urine  in  more  than  800  eases  of  suspected  carcinoma  and 
fotind  that  it  proved  of  value  or  gave  a  positive  reaction  in  or  about 
(i(>  i)er  cent,  of  the  cases.  The  jirinciple  upon  which  this  te.st  is 
based  is  the  elimiiuition  by  the  urine  of  the  end  toxin  sulistanees 
from  the  carcinoma. 

After  all  is  said,  tlic  clinical  diagnosis  still  remains  of 
utmost  importance,  and  that  spells  experience.     One  of  the  most 
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ri'c(iiu'nt  I'l-rm-s  in  (liMi;-iu)sis,  jind  (tt'ti'iitiiiics  m  t';ital  delay,  is  the 
theraixnitic  test  iov  syphilis.  We  have,  ami  \  know  most  of  yoii 
have,  seen  eases  of  eareinoma  subsequently  proven  that  improved 
markedly  for  a  time  followins  the  use  of  antisyphilitic  treatment. 
xVnother  therapeutie  measure  that  has  delayed  an  otherwise 
operable  case  while  waitint;'  foi'  a  diafiiiosis.  is  the  X-ray  or  radium 
treatn)eiit  \in\>^  continued. 


Mr.  Al>c,  EpitlieHoma  of  tlie  canitia  region  involving  tin-  sn|i.i  li.-ial 
sti-iictnre.  liopp  x-ray  tlieraii.N-  Willi  .■iiiliseiiiient  operation  ami  plasliv, 
as    shown    in    I'Ms.    2. 


Mr.  l,v/..  Cariinonia  of  tin-  upper  jaw  foUowinK  epnli.-i.  Uacli.al  r^ 
I'ction  of  the  upper  jaw.  l-;iKht  \  ear.-s  aso.  .No  eviilenec  of  reeui-rene 
Mr.    Lrz.       l--ront    view. 


TiiF,  \t.mi-;nt. 

\\'c  arc  or  should  be  of  one  o|iinion  as  to  the  I'ational  trcatiiuMlt 
of  cjircinoma,  and  that  is  radical  siiroei'y.  rnf'ortnnatcly  many 
cases  come  to  us  when  I  lie  case  has  liecoiiic  inoperable,  so  c;illed  ; 
metastases  liavi'  alread>-  taken  place  or  the  involvement  is  so 
marked  that  the  removal  of  all  the  tissues  affected  would  make  it 
not  worth  while  livinf<,  at  least  sueh  i)atients  are  usually  very  uu- 
lia]i|iy.  Another  important  point  is  the  danf!:er  from  imiilantation 
earciiKJiiia  followino'  an  o|)i'ration.    'Phis  has  been  pai-ticularly  well 


:{7t'. 
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lii'OHi;'lit  nut  h>'  ('rill-  in  his  worlc  on  ■■('arciiioiiin  of  tlio  Larynx"' 
(tile  uiMwtli  lu'int;'  witliiii  a  i-lnsi-d  liox  wIk'u  rrinovcd  i  .  In  tlie 
jiast  Two  years  avc  lia\f  iiiadc  usi-  of  llic  ai-tiial  i-autrry  insti'ad 
of  the  l<iiifi'  to  prcxriit  this  implantation  and  to  sccun'  a  destruc- 
tion of  e\ery  vi'stai;'f  of  eani-cr  I'clls  witliiii  thi-  nciuhliorini;-  lyinph 


.\lr.<,    r.rk.      Itcs.-iiiun   cil    tln^  soft  .-in.l   luuil   palate   t'i)i-  lariinoiua.       t:5lainls 
u.il\.-a.      (ipeiatc.l    lailicallv    tliiep   yiai  s  asjo.      N.i  i-<-<iiriPme. 


Mr.    l.n.    1.      ("aiiiiiuma    of    tlif    aiitt-rior    part    of    tin-    tc.ngu.-.    Uoor    of    lli. 
loulli.    iniliKling  part   of   tlie  lower  jaw.     Operation    l..v    Peny   metho.l. 
Mv.   Ln.   2.      Several  months  later.     Xo  reoinrenie. 


Mr.    Ln.    :!.      Specim<-n    of    a    .^»  tiiiej-triim    cominii    ..ff 
iperation.  <lue  to  refoaii"iilation  necrosis. 


ll     weeks    afle 


i-liaiinels.  f  am  reftnTinir  to  the  ""rercy  Coag-ulation  Mi-lhod.""  It 
was  first  advot-ated  for  tlip  treatnieut  of  iuoporahle  caiMiiuniia  oi' 
the  uteniS'  hut  latterly  has  heen  used  for  otlier  eareinoiiiatous- 
involved  struotiires.     The  apparatus  eonsists  of  a   rheostat,  elee- 
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trodi-.  lumillc  and  tips  and  water-cooled  speculiuii  to  prevent  the 
eooking  of  the  liealtliy  neifrhhoring  tissues,  such  as  the  tips.  etc.. 
in  the  work  within  the  nasal,  oral  or  phalangeal  eavity.  (Fig.  3A. ) 
1  have  added  the  long  slender  tip  in  eases  in  whieh  cue  wishes  to 
\M>rk  dee|>  in  the  nose,  pharynx  and  larynx.  Tlie  nasal  speeuhmi 
is  miiditied  from  the  Allen,  tile  mouth  spei-ulum  from  the  Brophy. 
and  tile  laryngeal  is  developed  along  tlie  lines  of  Lyneh  "s  spatula 


Mr.  Tk.  1.  Can.t-r  of  tl.f  |.:ilat..  in\  Ivins  tin-  upper  ami  li.wer  jaw- 
floor  of  the  mouth,  base  of  the  tongue,  fixation  of  the  skin  over  the  entir 
side  of  the  face.  Marked  glandular  involvement.  L'gation  of  the  ooui 
nion  carotid  was  neies.sary  as  well  as  allowins  a  lar.se  defect  of  the  fac. 
Patient  developed  a  hemiplegia  of  the  opposite  side.  Never  lallied  fmi 
operation.'    Died   within   twenty-four   hours. 


.\h  Ik  _  Growth  within  the  oral  r 
ri  l\    leniciveil    by   the   Percy   method. 

Mr.  Tk.  3.  Postmortem  examination. 
i»-tastases   in   usual   place. 


includn^'    t:  I-    fa 

ins-    .lefcct     ..f    til 


for  siisjieiision  work.     (Fig.  M't.  •     Our  n-siills  with  tliis  nu'thix!  of 
1  leatmelit  have  so  far  jironiised  to  l)e  the  hest. 

JiikHiiiii.  Sinet'  our  last  report,  whieii  was  based  priiiiiiially  on 
eareiuoma  of  the  larynx  and  whieh  we  found  absolutely  negative 
in  tlie  tleeply  involved  striietures,  we  have  eontinued  to  employ 
radium  in  very  superficial  lesions  with  good  results.  We  have  dis- 
continued its  use  in  all  other  operable  or  inoperable  eareiuonias  1 
believe  the  reason  for  our  negative  results  is  due  to  tlie  fact  that 
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the  (|iiautity  of  I'luliiiin  I'lciiicnt  is  too  snmll.  niimi'ly  ]()  iiiilligTains. 

Attention  should  1 iillnl  to  the  pcciiliai'  toxemia   resulting-  wlien 

radium  is  used  even  in  the  dose  mentioned,  espeeially  it'  employed 
tor  a  loniicr  period.  I'rot.  Fino-er  called  attention  to  this  fact 
several  yeai's  ag:o  and  warned  against  the  larui-  doses  of  radium. 
Preoperatively  and  postoperatively  \v<'  still  employ  tlie  radium, 
jiai-tieularly  in  the  larynx.  Fig-.  4  shows  the  vai-ioiis  appliances  for 
i-adium  thera|iy. 


Mr.     Ks.       la 
under    the    use    of 
metastases. 


f    the    lar.vnx    and    esophasns.       Live.I    three    vears 
anri    raiiinni    treatment.      Postmortem    re\  eale'.l    ncj 


-MoK.      lOpitlielioma     of    the    ain-U-le    treated 

Suhseciuenllx     ra(Ii<all\-    operated.       D:ed    si 

es.      Pains  contiidled    l.v   morphin.   fifteen  Krai 


In  the  eases  of  cancer  of  any  Hat  surface  about  the  liead  and  neck 
CM-  the  eases  of  cancer  of  the  hirynx,  where  one  wishes  to  keep  the 
.surrounding  tissues  from  scorching,  I  employ  water  cooling  plates, 
which  ai'e  constructed  a  good  deal  like  Leiter's  cord.  These  are 
two  crescent-shaped  plates,  and  by  approximating  them  or  over- 
laping  at  the  cut-out  edge,  one  is  enaliled  to  make  any  si/e  opening 
through  which  to  operate.  Aside  from  these  plates  and  the  three 
speeiUi  mentionetl  aliove.  I  nutki^  use  of  a  metal  flexible  tidie.  cari'y- 
ing  within  its  lumen  a  smaller  tulie  through  which  the  cold  water 
is  permitted  to  tiow.     The  purpose  of  this  water  cooling  tube  is  in 
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(•uses  of  i/Miii'i-r  uf  tin-  liiryiix  in  wliidi  tlic  l'crc.\-  i-(iii,uiil;ili(iii 
method  is  employed,  to  he  passed  into  th(.'  upper  p;irt  of  the 
esopliaii-iis  and  thus  prevent  its  anterior  wail  from  heeominsi' 
seorched. 

X-niij.  (_'onsidei-ahle  jirotii-ess  has  heen  iriade  in  the  X-ray  treat- 
ment of  eareinoma,  particularly  in  superficial  lesions.  Here  just 
as  good,  if  not  better,  results  are  obtained  than  by  means  of 
radium.  It  is  to  tlie  jireparatory  and  postoperative  application  of 
what  is  Icnown  as  tlie  "Deep  Penetrating  (X-ray)  Therapy''  by 
means  of   water  cooled  tubes  and  filters  tliat  T  wish   to  call  vour 


iris.    Ks.    1.      Post    r.ppr.iti 


attention.  (Fig.  .">.  i  In  every  case  of  diagnosed  oi'  susiieeted 
carcinoma,  before  operation,  even  before  the  removal  of  a  specimen 
for  microscoiiic  examination,  we  always  have  the  patient  receive 
this  treatment  for  at  least  one  or  preferably  two  erythema  doses, 
which  ma.v  take  a  week  or  two.  After  the  operation,  as  .soon  as 
the  jiatient  has  reeovei'ed  sufficiently,  we  again  have  him 
receive  several  erythema  doses.  So  far  as  the  use  of  the  X-i'ay 
in  inoperable  carcinoma  is  concerned,  it  has  been  our  observation 
that  no  cures  have  lieen  accomplished.  We  have  seen  marked  im- 
l>rovement  and  reeessions  in  the  growth,  but  they  wei'e  imt  lasting 
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Diafluniiid.  Tliis  c-oiiiparatively  new  electric-  treatment  (Fig.  61 
of  i-areinoiua  has  heen  lieralded  especially  in  the  German  literature 
as  thi'  possililc  ciuv  of  tills  affection.  Tiie  principle  of  its  action 
is  a  slow  death  of  the  epithelial  cells,  especially  in  a  given  area 
Vfi-y  imicli  like  the  rays  of  fulguration.  The  diathermic  treat- 
iiieiit  is  often  Mi(|)lied  preeediu;;  the  application  of  deep  X-rays. 
I    have  seen  some  of  tile  most   strikine-  results  in  tlie   reduetioii.   in 


.Mr.    Mmn.      lOpitlit-lioiiiii    uf    tin-    leuvi-    jaw.      .M.-ta.-^t:ise.-^    Mln.iit    the    H 


.Ml-!'.     .Ilisn.       (.■arrinnnia     of     tli 
im-tluid    un.ler    rectal    anesthesia, 
tienfs    choking-.      Trachea    iniposs 
^rreater    portion    of   tlie    tumor.      Tl 
was    made    aljout    .six    montlis    prt 


\1 
luul     tl 


thvr.pi.l  .ulanil.  Uperateil  hy  Percx 
pcrution  neccssar.v  ow  nK  to  tlie  pa- 
'  o(  reaching  without  rci-no\-inj?  the 
incision  a.s  .shown  through  the  tumor 
-lous    to    time    .she    presented    herself 


lunieation    with    the    operator    eliciteil    the    fact 


itini 


)ii 


.r      th 


k'ert 


fact  disai)|)earauce,  of  a  true  carcinomatous  growth,  only  to  lie  dis- 
appointed in  seeing  it  return  and  finally  lay  the  |)atient  low.  Wiiat 
surprises  me  are  the  wondei-fid  reports  of  permanent  succes.scs 
in  tlie  medical  well-tliouglit-of  hooks  and  .iournals  of  cured  cases  of 
cancer  by  diathermia.  It  seems  to  me  it  would  be  a  good  idea  if  a 
spc^cial  society  sucii  ns  tlie  Aniei-icau  Tvarynological,  Khinologieal 
and   Otologieal    Society   or   tlie   Society   for   Prevention    of   ("ancer 
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would  aiipoiut  a  ix'i-iiiaiiriit  cuiiiniittec,  whose  business  it  would  Ik; 
t9  investigate  tliese  cures,  hy  going-  directly  to  the  man  who  is  re- 
|)oi-tiii!r  tliese  eases,  especially  if  he  is  a  reputable  surgeon.  1  know- 
that  sui-h  procedures  have  Ih-cu  and  still  are  carried  out  li.\'  Ihe 
Aiiierieaji  Orthopedic  Society  with  special  reference  to  Curvatui-c  of 
the  S])ine.  'Phis  coninuttee  is  made  up  of  ten  niemlicrs  of  wlioni 
at  least  onr-lialf  usually  ai-e  alilc  to  niei't.  fi'iving  due  notice  to  the 
u-eutlenicn  they  arc  li'oiui;-  to  visit  in  ordm-  to  see  these  results. 
As  a  result  of  this  lalior,  one  man's  repoi-t  of  so  many  eiii-es  has  lieeu 
i-eporti-d  liy  lliis  (-(iminittrr  as  the  \ cry  ojiiiositc,  \v/..:  no  cure  at  all. 


shortlN'    lM-f<i 


■rinuiiKt    of   the   neck,      llapidly   gi-owing.      No    orij^inal    pi»iMt 
enioriftiati'il     witliin     tlic      oi-o-pliar.vngeal-laiyngeal      ravity 


.liatli.      -\Vhen    luwe.st    part    of   lar 


It  is  this  self-hypnotizing  of  the  over  eutluisiastic  -worker  especial- 
ly after  he  has  worked  his  way  to  i-ecognition  in  the  meilical  world 
that  tills  our  joui-uals  with  literature  that  is  iu>t  -worth  the  paiier  it 
is  wrilteu  on.  1  do  not  wish  to  iiu|>ly  that  it  is  done  in  any  s]iirit  of 
dislidiiesly  -\\-hatsocvcr ;  it  is  simply  a  mat1<'r  of  judgment  and  this 
eiiiinuittee  is  the  cliiMd<  oil  this  judgment.     Such  committee  is  com- 
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pensated  liy  the  society  only  so  far  as  traveling  expenses  are  con- 
eerned. 

The  follow-uii  system  of  the  careinonia  i)atients  is  another  step 
forward  in  this  question.  One  should  have  a  special  calender 
(date  hook)   for  tlie  retui-n  of  a  case  of  carcinoma  that  has  heen 


Mr.  Hgl.  1.  Cartinoma  of  the  laiynx  well  aclvancei!  on  both  sides,  but 
fi<-e  esophagus.  Percv  coagulation  method  with  i-ooUng:  apparatus  em- 
ploved.  Entire  interior  of  lar.vn.t  removed.  Unable  to  swallow  for  six 
weeks  following  operation,   but  stomach   tube  passed  easily. 

Mr.  Hgl.  2.  Six  weeks  .ifter  operation:  fissure  closed;  can  now  swallow 
and  lias  a  fair  voice. 


.Mr.  lit.  I.  Carcrnonia  ot  the  lar.vnx.  .After  skin  incision  the  entire  opera- 
tion of  laryngo-Hssure,  exeochleation  of  the  tumor  and  well  beyond  it  were 
performed  by  the  Percy  apparatus:  no  cooling  of  neighboring  tissues  was 
employed.  .Much  reaction  followed  with  some  secondary  sequestration  of 
the    right    cartilage. 

Mr.  l;t.  1'.  Eleven  weeks  after  operation:  fissure  united;  good  breathing; 
no  evidence  of  recurrence. 


DperatcMl  Upon  and  u|ion  the  I'ailuri'  of  liis  or  her  showing-  up  a 
letter  is  written  reminding  the  patient  to  i!o  sn.  lilnodgood  of 
Baltimore  is  responsible  for  this  movement.  mihI  the  results  from 
this   propaganda    are   very   favor;ihIy   iin-ntioneil    liy   the   ma.iorit.v 
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of  surgeons  pursuing  it.  As  long  as  tivi'  years  after  operation 
one  is  required  to  be  on  a  sharp  look  out  for  recurrences.  At 
first,  patients  report  every  six  months,  then  yearly,  hnt  if  at  any 
time  some  manifestation  has  appeared,  the  patient  is  required 
to  come  ofteuer.  No  hesitanex-  should  be  felt  as  to  the  ethics  in 
writing     people     to     i-onie     and     see     the     doctor.     be<-nuse     the 


-N';i:ial    .■■•piciilum 


c|uestion  of  cure  of  carcinoma  is  greater  tlian  ethics.  .Aim 
interested  in  this  jiarticnlar  side  of  the  question,  say  that  when 
a  patient  jiresents  himself  for  the  first  time  and  gives  a  history  of 
having  been  operateil  upon  fnr  i-areinoma.  it  shall  he  the  duty  of 
this  jihysician  to  malcr  rcpcirt  either  known  or  unbeknown  to  tlie 
patient,  to  tlic  surgeon  who  perfoi'uied  the  operation,  as  to  the 
I'xaet  status  of  the  patient.  In  other  words  we  need  more  en- 
thusiasm in  this  cani'iT  |)r()lileni  and  every  physician  should  put 
his  shoulder  to  the  wlieel  as  tlie\-  did  when  the  (|uestion  of  tuber- 
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L-ulusi.s  was  ttikcii  u]).  al)Out  Iwciity  years  ago.  I  am  iu  favor  of 
tliu  establishuieiit  of  cancer  institutions  and  organization  of  so- 
cieties, particularly  the  Society  for  Prevention  of  Cancer,  so  that 
there  should  he  a  reduction  in  this  apparently  inereasiug  iiialad.\'. 

In  conclusion,  I  wish  to  say  a  few  words  as  to  my  personal  views 
aliout  the  indications  for  operation  for  cancer. 

L  In  superficial  lesions  especially  about  the  hands  and  face, 
non-surgical,  preferably  radium  and  X-ray  treatments  shoidd  be 
given  preference  and  if  the  results  are  not  rapid  and  favorable, 
then  remove  thoroughly,  with  subsequent  plastic. 

2.  In  all  other  definitely  diagnosed  or  strongly  suspicious  car- 
cinomas, the  earliest  and  most  thorough  surgical  intervention  ap- 
pears to  me  to  be  the  only  rational  treatment.  The  so-called  inoper- 
able carcinoma.s  I  only  recognize  when  either  the  patient's  general 
condition  would  probably  not  warrant  his  survival  from  the  opera- 
tion or  if  the  structures  that  have  to  be  removed  iu  order  to  cure 
the  patient,  would  make  life  uol  worth  while  living.  Of  course 
M'e  must  always  consider  this  last  portion  of  the  (juestion  relative- 
ly, bcause  what  we  consider  "not  worth  while  living"  may  not  be 
so  considered  by  the  patient  and  vice  versa.  We  can.  however,  say 
that  the  non-operating  on  a  patient  with  the  so-called  inoperable 
carcinoma  has  a  most  duT)ious  outcome  and  a  correct  picture  shoidd 
be  made  to  the  patient,  let  me  digress  here  for  a  moment.  I  am 
absolutelx-  ojiposed  to  telling  the  patient  unless  he  has  no  rela- 
tions or  immediate  fi-icnds.  that  in-  lias  cancer  that  canimt  he 
cured,  in  fad.  I  prefer  not  to  tell  him  that  he  has  a  cam-er  at 
all.  for  two  reasons.  One  is  becansi;  I  believi'  it  is  distinctly 
depi'essing.  and  the  secoiul  is  that  it  is  heai'tless.  Tell  the  nearest 
relative  or  friend  that  the  chances  from  such  an  e.\teiisi\-e 
oi)eration  are  probably  deatii  on  the  table  or  soon  after,  but  if 
recovery  does  take  place,  then  the  car<'iiioma  will  ])robabl.v  not  re- 
turn. I  never  urge  such  jjatients  to  be  operated  upciii,  lint  make 
it  clear  what  the  outlook  is  b\'  palliative  measui'es.  in  must  in- 
stances, at  least  in  the  bettei-  educated  class,  they  gladly  consent 
to  operation.  You  are  not  a  hangmau  but  a  true  i)hysician  if  you 
operate  such  an  otherwise  lio))eless  condition  and  if  only  one  case 
iu  one  hundred  recoxiu-,  you  have  one  hundi'cd  i)er  cent,  of  re- 
coveries, siiu-e  the  ninety-nine  would  die  a   worse  death. 

The  illusti'ations  represent  some  of  the  eases  out  of  my  jiraetice 
each  one  of  which  illustrates  sonn^  of  the  points  I  have  mentioned 
They  are  not  reported  with  any  idea  of  showing  cures,  rather  the 
op])osite. 
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REPORT  OF  CASES. 
Mr.    \Vt.    1.      Rhinophyma    with   carcinomatous   degeneration.      Age    71 

years.     Optrulioi). 
Mr.  Wt.  2.      After  operation,  now  six  years,  still  without  recurrence. 
Mr.  Bt.  1.      Carcinoma  of  the  lip;  radically  excised,  including  the  gland^; 

of  the  neck. 
Mr.  Bt.   2.      Several  months  after  operation. 
Mr.   Vk.    1.      Epithelioma     of     the     lower     lip.     Treated     by     radium 

(10m.   Igr.)   pure,  four  applications,  one  half  hour  each. 
Mr.  Vk.  2.     Several  months  later,  no  recurrence. 

Mr.  Js.  1.  Epithelioma  of  the  zygoma  and  orbit.  Allowed  to  progress 
under  the  use  of  arsenic  paste.  Subsequently  radically  operated 
and  finally  died. 
Mr.  Hd.  1.  Carcinoma  of  the  lower  jaw,  floor  of  the  mouth,  tongue 
Radical  operation  by  means  of  Percy  cautery,  death  following 
within  one  week. 

Specimen  t»  mif.v.sc  as  removed  by  Percy  method. 
Carcinoma  of  the  anterior  part  of  the  tongue,  floor  of  the 
including    part    of    the    lower    jaw.      Operation    by    Percy 


Mr. 

Hd.   2. 

Mr. 

Ln.   1. 

mouth. 

Methvd. 

Mr. 

Ln.   2. 

Mr. 

Ln.   3. 

Several  months  later.     Xo  recurrence. 

Sijecimen  of  a  sequestrum  coming  off  several  weeks  after 
operation,  due  to  recoagulation  necrosis. 

Mr.  Hz.  Carcinoma  of  the  soft  palate,  base  of  the  tongue,  and  right 
tonsilar  pharyngeal  region.  Radical  operation  including  the 
compression  of  the  common  carotid  artery,  since  both  external  and 
internal  carotids  were  involved  in  the  glandular  mass  of  the  neck 
that  was  removed.  The  entire  operation  within  the  oral  cavity 
was   performed   by  the   Percy  Method. 

Mr.  Hz.  2.  Specimen  removed.  Patient  died  within  three  weeks  after 
operation  from  a  gradual  asthenia  different  from  the  usual 
cachexia.  Post  mortem  ifiiled  to  reveal  further  metastases  in  the 
usual  location. 

-Mr.  Tk.  1.  Cancer  of  the  palate  involving  the  upper  and  lower  jaws, 
floor  of  the  mouth,  base  of  the  tongue,  fixation  of  the  skin  over 
the  entire  side  of  the  face.  Marked  glandular  involvement.  Liga- 
tion of  the  common  carotid  was  necessary,  as  well  as  allowiniij 
a  large  defect  of  the  face.  Patient  developed  a  hemiplegia  of  the 
opposite  side.  Never  rallied  from  operation.  Died  within  twenty- 
four  hours. 

Mr.  Tk.  2.  Growth  within  the  orval  cavity,  including  the  face,  was 
entirely  removed  by  the  Percy  Method. 

Mr.  Tk.  3.  Post  mortem  examination,  showing  defect  of  Ihe  face.  No 
metastases  in  usual  place. 

Mr.  Akm.  Cancer  of  the  right  tonsillar  region  involving  the  tongue, 
upper  and  lower  jaw,  soft  palate,  posterior  wall  of  the  pharynx 
including  the  mouth  of  the  esophagus.  Glands  of  the  neck. 
Operated  by  the  radical  method,  (Percy)  instrument  used.  Ligated 
the  common  carotids,  owing  to  the  involvement  of  the  external  and 
internal,  hemiplegia  following  almost  immediately  after  operation. 
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Patient  recovered  consciousness  Imt  died  in  forty-eight  hours  after 
operation. 

Mrs.  Brk.  Resection  of  the  soft  and  hard  palate  for  carcinoma.  Glands 
involved.     Operated  radically  three  years  ago.     Xo  recurrence. 

Mr.  Lrz.  Carcinoma  of  the  upper  jaw  following  epulis.  Radical  re- 
section of  the  upper  jaw.  Eight  years  ago.  Xo  evidence  oT 
recurrence. 

Mr.  Uhlg.  Carcinoma  of  the  upiier  jaw  following  epulis,  partially 
resected,  wide  of  the  growth.  Later  subsequent  deep  X-ray 
therapy. 

Mr.  Uhlg.  2.  Resection  within  three  weeks.  Secondary  radical 
resection.  Compression  of  the  common  carotid.  Patient  died 
within  three  months  after  operation. 

Mr.  Abe.  Epithelioma  of  the  carotid  region  involving  the  superficial 
structures.  Deep  X-ray  therapy  with  subsequent  operation  and 
plastic,  as  shown  In  Fig.  2. 

Mrs.  Boh.  Carcinoma  of  the  parotid.  Metastases  revealed  in  the  case. 
Inoperable. 

Mr.  Mnin.  Epithelioma  of  the  lower  jaw.  Metastases  about  the  liver, 
etc.,  proven  by  operation.     Case  inoperable. 

Jlr.  Ks.  Carcinoma  of  the  larynx  and  esophagus.  Lived  three  years 
under  the  use  of  the  X-ray  and  radium  treatment.  Post  mortem 
revealed  no  metastases. 

Mr.  Wdl.  Carcinoma  of  the  larynx  and  bilateral  involvement  of  the 
.glands.     Metastases  in  the  lungs. 

Mr.  Fly.  Carcinoma  of  the  neck.  Rapidly  growing.  Xo  original  point 
of  infection  demonstrated  within  the  oro-phiiryugeal-laryngeal 
cavity  until  shortly  before  death,  when  lowest  part  of  larynx 
showed  involvement. 

Mrs.  .Ihsn.  Carcinoma  of  the  thyroid  gland.  Operated  by  Percy 
Method  under  rectal  anesthesia.  Operation  necessary  owing  to  the 
patient's  choking.  Trachea  impossible  of  reaching  without 
removing  the  greater  portion  of  the  tumor.  The  incision  as  shown 
through  the  tumor  was  made  about  six  months  previous  to  time 
she  presented  herself  to  author,  and  personal  communication  with 
the  operator  elicited  the  fact  that  the  operation  had  to  be  dis- 
continued on  account  of  the  severe  hemorrhage. 

Mr.  Mck.  Epithelioma  of  the  auricle  treated  with  arsenic  paste  by 
quack.  Subsequently  radically  operated.  Died  six  months  later 
of  metastases.  Pains  controlled  by  morphin,  fifteen  grains  twice 
a  day. 

Mrs.  McG.  Carcinoma  of  the  ala.  Resection  and  immediate  fla|)  trans- 
plantation.     Completely  recovered  five  years  since. 

Mrs.  Kg.  Fig.  Stereo-iihotograph  (cut  out),  demonstrating  the  value 
of  this  method  of  photographing.  Showing  size  of  projecting 
growth.  Carcinoma  of  the  tip  of  the  nose.  Treated  by  an  X-ray 
s|)ecialist,  followed  by  rapid  growth.  Operation,  under  local 
anesthesia,  Ijy  Percy  cautery  method. 

Mrs.  Kg.  2.      Specimen  after  removal. 

.Mrs.   Kg.   3.      Post  operative. 
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Dr.  Loel),  St.  Louis,  Mo.  Mr.  Chairman.  Dr.  Beck's  office  and  hospi- 
tal are  a  clearing  house  tor  the  use  of  any  new  remedy  for  carcinoma 
that  has  any  logic  in  it.  I  have  been  rather  closely  related  to  him  in  a 
friendly  way  for  the  past  ten  or  twelve  years,  and  have  always  noticed 
that  anything  which  gives  promise  in  any  way  from  a  therapeutic  stand- 
point in  cancer  has  received  an  attention  from  him  such  as  no  one  else 
in  this  country  has  been  able  to  give  it,  or,  perhaps,  is  willing  to  give  it, 
in  our  line.  Furthermore,  the  etiology  and  the  pathology  have  always 
been  subjected  to  the  same  careful  investigation  in  his  record. 

I  was  particularly  struck  with  the  really  marvelous  work  that  is  being 
done  in  his  laboratory  in  connection  with  this  study  of  cancer.  1  was 
struck,  with  the  little  greenish  toruli  that  one  could  see  under  the 
microscope,  and  also  with  the  brick-red  colonies  which  resulted  when 
they  were  put  in  cultures.  1  at  once  thought  of  scarlet  red  when  I  saw 
them,  and  since  I  knew  that  scarlet  red  causes  a  proliferation  of  the 
epithelium  such  as  no  other  agent  we  have  can  do,  I  naturally  took  it 
for  granted  that  had  something  to  do  with  it. 

Dr.  Beck  and  his  associates  seem  to  Ije  aide  to  produce  cancers  in 
various  parts  of  the  anatomy  of  the  mouse  by  the  injection  of  colonies 
of  these  toruli.  I  have  seen  any  number  of  the  cancers  in  the  living 
mice,  and  I  have  also  seen  many  of  the  postmortems,  not  only  those 
that  are  preserved,  but  the  recent  ones.  I  could  not  help  but  be 
impressed  with  the  remarkable  numljer  of  cancers  that  result  under 
these  c'rcumstances.  While  Dr.  Beck  and  his  associates  do  not  claim 
it,  I  believe  that  these  cancers  are  necessarily  the  direct  result  of  the 
toruli  injections.  Nevertheless,  when  you  consider  that  while  Miss  Slye 
has  lieen  able  to  produce,  to  find  only  fifty  cancers  in  ten  thousand  mice 
that  are  cultivated  for  the  jjarticular  ijurpose  of  having  mice  that  have 
cancer,  ynd  in  this  particular  instance  there  was  something  like  fifty 
out  of  ninety,  one  cannot  help  liut  feel  that  this  remarkalde  difference 
represents,  as  it  were,  the  effect  of  these  injections  in  mice  which,  l)y 
the  way,  are  not  selected  from  the  standiioint  of  heredity  of  cancer.  I 
only  hope  that  Dr.  Beck  will  be  able  to  sulistantiate  the  relation  of  the 
cancers  with  the  particular  organism  which  he  has  succeeded  in 
developing. 

As  to  the  subject  of  the  paper  "Present  Status  of  the  Cancer  Question 
of  the  Head  and  Neck,"  1  think  that  after  all  this  work  of  the  past  ten 
or  fifteen  years  on  the  iiart  of  Dr  Beck,  he  has  come  to  the  same 
conclusion  that  he  did  ten  or  twelve  years  ago — ojierate  early  and 
radically  or  we  cannot  do  any  good.'  The  disappointment  that  has  come 
to  us  all  from  radium  and  the  use  of  the  Roentgen  rays  is,  of  course, 
to  be  commiserated,  but  it  cannot  be  helped.  We  certainly  ol)tain 
results  in  superficial  cancers  and  in  cancers  that  might  be  removed  by 
operation;  but  so  far  as  inoperable  cancers  are  concerned,  very  little 
good  has  been  accomplished.  I  think  that  they  are  reporting  some 
results  from  the  use  of  radium  emanations:  they  collect  the  radium 
emanations  by  a  vacuum  process  in  little  tubes  and  use  the  tubes,  not 
using  the  radium  itself  at  all  liut  only  the  emanations,  and  this  seems 
to  be  satisfactory  in  a  way  with  some  iiarticular  cases. 

As  to  what  shall  be  told  the  patient,  1  think  Dr.  Beck  is  a  little  bit 
strained  in  his  statement  with  reference  to  allowing  people  to  know- 
that  they  have  cancer.  1  am  sure  that  he  does  not  mean  that  anyone 
should  lie  allowed  to  know  that  he  has  cancer  or  has  inoperalile  cancer. 
I  feel  that  the  individual  himself  should  l)e  considered:  his  disposition, 
his  work  in  life,  the  future  of  his  family,  and  various  other  things. 
For  instance,  two  cases  in  point: 

This  Section  particularly  knows  of  a  case  of  carcinoma  of  the  laryn.v; 
in  a  man  of  fifty  years  of  age,  a  very  slow-growing  afl'air,  on  whom  we 
operated  some  twelve  years  ago,  removing  the  entire  larynx.  I  ex- 
hibited him  l)efore  this  Section  seven  or  eight  years  ago.  The  man  was 
a  bricklayer  and  had  a  family  dependent  uiion  him.      He  insisted  upon 
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knowing  what  was  the  trouble.  He  said,  "The  reason  I  want  to  know 
is  that  if  I  have  anything  serious  I  want  to  be  operated  on  if  there  is  a 
chance  of  my  living  as  long  as  I  would  otherwise;  if  there  is  no  chance, 
I  want  to  lie  alile  to  work  steadily  as  long  as  I  can."  After  considering 
the  facts,  I  told  him  that  he  had  cancer  and  his  only  chance  of  eventual 
cure  was  in  the  removal  of  the  larynx,  which  was  the  theory  at  that 
time.  He  was  operated  on  and  he  is  still  a  bricklayer  and  over  sixty 
years  old  at  this  time. 


THE  CONTROL  OF  HEMORRHAGE  IX  MORE  EXTENSIVE 
OPERATIOXS  OF  THE  NOSE  AND  JAW8. 

By   L.   W,    DEAX.   M.    D.,    Iowa   City,   Iowa. 

Success  iu  the  major  surgery  of  the  nose  aud  jaws  is  clependeut 
primarily  upon  two  things:  first,  the  control  of  infection;  and, 
second,  the  prevention  of  shock.  The  control  of  hemorrhage 
is  one  of  the  most  important  factoi's  in  the  control  of  shock.  The 
control  of  hemorrhage  is  not  only  important  so  far  as  shock  is 
concerned,  but  with  a  comparatively  bloodless  field  a  much  better 
operation  can  be  performed.  Again,  a  proper  conti'ol  of 
hemorrhage  will  prevent  many  cases  of  postoperative  pneiunonia. 
With  these  two  conditions,  control  of  infection  and  prevention 
of  shock  successfully  met.  a  certain  nimiber  of  selected  cases  of 
malignant  growths  iu  the  nose,  throat  or  jaws  may  be  success- 
fully combatted.  Tliere  slioidd  be  but  little  danger  of  death 
resulting  from  the  operative  procedure  even  when  extensive 
o]ieratious  are  necessary. 

Ill  tweuty-three  cases  of  removal  of  the  superior  maxilla  or 
iif  one  half  of  the  mandible  I  have  had  but  one  death  directly 
the  result  of  the  operation.  That  was  in  a  case  where  the 
.superior  maxilla  was  removed  and  a  dissection  of  the  neck  was 
performed  at  the  same  time,  a  procedure  that  I  woidd  not  now 
attempt.  The  loss  of  blood  together  with  the  length  of  time 
necessary  for  the  two  procedures  combined  is  frequently  too 
great  for  the  resistance  of  the  patient. 

When  there  is  involvement  of  the  glands  of  the  neck  most 
operators  prefer  to  dissect  out  the  neck  first  and  operate  upon 
the  primary  lesion  second.  I  prefer  to  operate  upon  the 
primary  lesion  first  and  do  the  operation  upon  the  neck  second. 
At  the  time  of  doing  the  primary  operation  if  it  is  a  major 
operation  about  the  nose,  throat,  or  jaws,  I  usually  ligate  one 
or  more  vessels  in  the  neck  and  at  the  time  of  this  ligation 
a  number  of  glands  are  removed  for  microscopical  examination. 
The  most  innocent  looking  glands  may  be  found  to  contain 
malignant  cells  on  careful  microscopical  examination.  This  givi's  us 
at  a  time  shortly  following  the  fii-st  operation  information  regarding 
the  condition  of  the  neck.  I  have  found  that  in  three  or  four 
weeks  following  the  first  operation  the  patients  are  in  condition 
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for  the  dissection  of  tlie  neck.  This  has  beeu  my  proeednre 
for  five  or  six  years,  and  has  been  a  most  satisfactory  one. 

The  question  of  control  of  hemorrhage  is  not  confined  to  the 
ligation  or  compression  of  the  larger  vessels.  To  get  the  best 
possible  results  our  operative  procedure  must  be  varied,  and 
everything  possible  done  in  every  way  to  help  control  the 
hemorrhage  and  hasten  the  operation.  Early  in  the  operation 
the  smaller  pei'ipheral  vessels  are  seized  with  hemostats.  Usually 
some  time  later  in  the  operation  it  is  neeessai'y  to  use  pressure, 
hot  water,  etc.,  to  control  hemorrhage  by  seepage.  It  is  ad- 
visable to  ligate  the  smaller  vessels  while  this  hemorrhage  is 
being  controlled  and  in  this  waj'  save  a  little  time. 

The  performance  of  the  operation  in  two  steps,  removing  the 
primary  lesion  in  one.  and  the  infected  glands  in  another,  is  a 
procedure  for  the  control  of  hemorrhage.  In  removing  a  superior 
maxilla  or  half  a  mandible,  when  it  is  necessary  to  invade  the 
palatal  or  tonsilar  region  it  will  aid  very  much  in  the  control 
of  hemorrhage  if  a  tracheotomy  is  performed  and  the  pharj-nx 
packed.  I  can  get  a  much  better  result  by  doing  a  careful 
tracheotomy  as  the  first  step  in  such  an  operation,  making  the 
opening  in  the  trachea  just  above  the  isthmus  of  the  thyroid,  and 
just  large  enough  to  allow  the  insertion  of  the  tube,  all  the  vessels 
in  the  neck  wound  being  carefully  ligated,  and  by  removing  the 
tube  just  as  the  operation  is  completed.  There  is  very  little  loss 
of  blood  or  shock  from  such  a  procedure,  and  it  leaves  the  upper 
field  open  for  work  without  bothering  about  getting  blood  in  the 
throat.  The  anesthetic  can  be  given  with  little  trouble;  secretions 
and  blood  in  the  pharynx  do  not  interrupt  the  operation;  and 
the  operation  can  be  done  much  more  rapidly.  I  doubt  if  there 
is  much  more  danger  of  pneumonia  because  of  the  tracheotomy 
if  the  tube  is  left  in  only  during  the  time  consumed  in  operating. 

When  a  preliminary  tracheotomy  has  not  been  performed 
there  have  been  times  when  I  have  found  it  necessary  to  do  a 
rapid  tracheotomy  after  the  patient  had  developed  a  certain 
amount  of  shock  because  of  blood  or  secretions  in  the  pharynx. 
Again  when  operating  and  it  is  not  necessary  to  do  a  preliminary 
tracheotomy  the  position  of  the  patient  should  be  such  that  blood 
will  not  get  into  the  throat.  An  abundance  of  hot  water  and  a 
large  electric  cautery  should  ahvays  be  at  hand  for  the  control  of 
deep  hemorrhages  and  for  seepages.  Not  to  control  hemorrhage, 
but  to  control  the  shock  from  hemorrhage  providing  the  blood  is 


•.V.)-2 


L.    \V.     DEAN. 


lost,  ai)i)ai'atus  for  li\  iiodcniiocl ysis,  stiniulaiils,  etr..  sliciuld  hi- 
arranged  for  in  ailNaiicc  in  oi-ilcr  that  no  time  l)e  lost  in  applyinu' 
theni.  When  the  |iatienl  does  seem  hopeless  from  loss  of  blood 
and  shock  an  ett'ort  to  I'esuseitate  should  be  kept  up  until  the  last 
minute  and  oceasionally  a  patient  that  lingers  for  an  hour  or  even 
for  two  da\s  in  wliat  is.  ajiparently  a  hoprli'ss  condition  will 
recover. 

The  most  essential  condition  in  the  control  of  hemorrhage  in 
major  operations  is  to  have  a  corps  of  assistants  who  are  asso- 
ciated viih  the  ojici-ator  in  numerous  oiierations  so  that  every- 
thing for  the  control  of  hciin)rrhagc  is  done  speedily  and  with 
]irecision. 

Tlic  compressing  or  the  ligating  of  a  larger  vessel  will  not 
give  a  bloodless  field ;  but  the  field,  if  the  jn'oper  vessel  is  blocked, 
will  be  so  bloodless  as  compared  with  what  it  was  when  the 
opci'ation  A\'as  donr  without  compression  or  ligation  that  I  doubt 
if  any  of  us  A\ould  care  to  return  to  the  old  method  of  operatiiig. 
I  certainly  will  nevci-  forget  the  flow  of  blood  which  I  had  ten  or 
twelve  >-cars  ago  wlu-n  a  superior  maxilla  was  removed  and  big 
tampons  that  had  hrcn  soalccd  in  hot  water  ^wvc  hastily  thrown 
in  tile  ^Vl)und. 

Careful  cleaning  out  of  the  sinuses  in  the  neighborhood  of 
the  superior  maxilla  which  we  realize  today  is  so  essential  for 
the  success  in  removal  because  of  a  malignant  growth,  was  qTiite 
impossible  because  of  the  condition  of  the  patient.  Certainly 
the  mortality  rate  following  the  major  operations  has  greatly 
decreased  with  the  control  of  hemorrhage  l)y  ligation  or  com- 
pression. 

I  have  had  no  experienre  with  the  ligation  of  the  large  vessels 
on  each  side  of  the  neck.  The  ligation  on  one  side  has,  with  the 
exception  of  one  case  i»roven  satisfactory.  In  this  one  case  the 
common  carotid  was  compressed  with  poor  control  of  henmrrhage. 
This  case  will  be  mentioned  later. 

The  o|ieuing  in  the  neck  made  for  the  ligation  of  the  A'e.ssel 
should  lie  closed  liy  deei)  sutures  of  catgut.  In  the  last  few 
Aveeks  I  have  tried,  after  closing  the  skin  suture  with  continuous 
catgut,  iilacing  over  the  wound  a  dressing  of  cotton  and  collodian 
and  allowing  it  to  thoi'oughly  dry.  I  have  had  opportunity  of 
trying  this  in  but  one  case.  In  this  case  the  wound  was  entirely 
covered  throughout  the  opcralion  ami  there  was  uo  opportunit.v 
for  infection  from  secretions  from  the  mouth  or  nose  or  from  the 
opei'ator's  hands. 
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Siuce  the  work  of  Sehoeiiljoni  iu  1S96  and  the  work  of  (,'file 
as  reported  iu  1902  we  have  had  before  us  the  possiliility  of 
temporary  compression  of  the  large  vessels  or  ligatimi.  The 
question  of  compression  or  ligation  of  the  common  carotid  in 
operating  upon  the  nose  or  jaws  is  perhaps  one  to  which  we 
should  give  attention.  Personally  I  doubt  the  necessity  of  ligating 
or  compressing  the  common  carotid  for  such  operative  procedure. 
Because  of  the  return  flow  down  the  internal  carotid  and  up  the 
external  carotid  I  doubt  if  it  is  as  efficacious  as  the  ligation  of 
the  external  carotid  or  some  of  its  branches. 

Doctor  Crile^  says  that  in  atheromatous  subjects  presenting  a 
high  blood  pressure  he  has  seen  marked  hemorrhage,  even  pul- 
sating hemorrhage  from  the  branches  of  the  external  carotid 
when  the  common  was  closed.  This  was  easily  demonstrated  to 
be  due  lo  the  passing  of  the  blood  of  the  opposite  artery  through 
the  brain  causing  a  reverse  stream  through  the  internal  carotid 
of  the  clamped  side  to  the  bifui'cation  of  the  common  and  up  the 
external  carotid. 

In  one  case  where  I  compressed  the  common  carotid,  hi'morrhagc 
was  not  controlled.  The  patient  was  not  an  atheromatous  sub- 
je('t.  We  should  get  away  from  the  idea  that  compressing  or 
ligating  of  the  common  carotid  is  a  certain  procedure  for  the 
control  of  hemorrhage. 

I  have  ligated  or  compressed  the  common  carotid  in  only  two 
cases.  One  was  a  case  where  the  ligation  was  performed  for  an 
arteriovenous  communication  between  the  cavernous  sinus  and 
the  intracranial  portion  of  the  carotid.  This  ligation  M-as  per- 
formed upon  a  young  man  not  of  the  age  at  which  we  Tisually 
find  tlie  malignant  growths  of  the  nose  and  throat,  and  was 
without  any  bad  results.  The  patient  secured  a  good  result  so 
far  as  the  pulsating  exophthalmos  was  concerned,  for  which  the 
operation  was  carried  out.  The  second  case  was  one  Avhere  I 
compressed  the  common  carotid  in  a  patient  where  it  was  neces- 
sai'y  to  remove  the  superior  maxilla  together  with  an  extension 
into  the  soft  palate.  In  this  case,  on  exposure  of  the  tissues  of 
the  neck  I  found  that  the  common  carotid  divided  very  high  uji. 
That  the  sujierior  thyroid  was  givni  off  from  the  common 
carotid;  that  the  facial  artery  left  the  external  carotid  shortl.^• 
after  the  Infurcation  and  the  lingual  was  given  off  from  the 
facial. 

As  we  had  here  a  case  where  there  would  be  an  opportunity 
for   the   formation   of   a    thrombus   and   embolism   in   the   intcinal 
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carotid,  ]  IV'lt  it  aiivisiiblc  to  use  tlie  Crile  clamp  and  compress 
tlic  coininoii  carotid  ratiicr  tlian  ligate  or  compress  the  external 
carotid.  Jii  tliis  case  it  Avas  necessary  to  continue  the  com- 
l)ressioii  for  a  short  time  after  the  patient  left  the  operating- 
table  because  of  the  intense  shock  which  had  made  it  important 
that  no  more  blood  lie  lost.  This  patient  was  one  that  was  ex- 
sanguinated previous  to  the  operation.  Much  more  blood  than 
usual  was  lost  ;it  the  time  of  the  operation  and  there  was  a 
condition  of  profound  shock  from  which,  however,  the  patient 
recovered,  but  had  following  the  operation  a  hemiplegia  which 
almost   entirely  disappeared  in  the  course  of  a  few  weeks. 

De  Schweinitz  and  IloUoway-  in  a  little  pamphlet  on  "  Pulsating 
Exophthalmos"  have  reviewed  the  literature  in  connection  with 
fatalities  following  the  ligation  of  the  common  carotid.  The 
death  rate  in  various  series  of  operations  as  reported  by  them 
range  from  4  per  cent,  to  15  per  cent.  If  these  ligations  are 
performed  at  a  jieriod  of  life  at  which  we  usually  have  the 
malignant  growth  the  dca.th  rate  will  undoubtedly  be  higher. 

Crile^  says  that  on  account  of  the  high  percentage  of  cerebral 
softening  in  the  cancer  period  of  life  permanent  closure  of  the 
common  carotid  should  be  avoided.  Proper  closure  of  the  vessel 
should  be  attended  with  little  more  risk  of  thrombosis  or 
embolism  than  closure  by  a  tourniquet  or  pressure  applied  to  the 
skin.  This  part  of  the  technique  must  be  performed  with  abso- 
lute gentleness,  the  lumen  merely  being  closed  and  the  walls  not 
compressed. 

In  my  other  cases  where  it  has  been  necessary  to  ligate  the 
larger  vessels  the  extei"ual  carotid  has  been  ligated.  In  three 
cases  M'here  I  have  found  it  necessary  to  remove  one-half  of 
the  mandible  I  have  found  no  indication  for  the  ligation  of  the 
larger  vessels.  Tlie  hemorrliage  can  in  this  case  be  easily  con- 
trolled by  ligature  of  the  smaller  peripheral  vessels  and  by 
ligation  of  the  facial  where  it  crosses  the  angle  of  the  mandible. 

The  danger  of  ligating  the  external  carotid  is  the  formation 
of  a  thrombus  which  extends  to  the  liifurcation  of  the  common 
carotid  and  forms  an  embolism  which  is  carried  up  to  the  brain. 

In  S'cudder's  "Tumors  of  the  Jaw""  he  reports  two  fatalities  in 
one  hundred  cases  of  ligation  of  the  external  carotid.  These 
two  fatalities  occurred  in  cases  where  the  ligature  was  placed 
low.  If  the  ligature  is  placed  above  the  superior  thyroid  I 
donlit  if  thei'e  is  nnich  risk.      The  temporary  compression  of  tlic 
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external  carotid  I  luive  had  iki  experieuee  -witli.  I  would  much 
rather  ligate  high  np  above  the  superior  thyroid  or  above  the 
lingual  if  it  was  given  off  from  the  external  carotid,  and  sew 
up  the  wound  and  get  it  covered,  and  in  this  way  avoid  infection 
of  the  nec'k  wound  while  operating  upon  the  nose  or  mouth 
than  to  use  the  temporary  compression.  In  removing  the 
superior  maxilla  I  like  to  ligate  below  the  facial,  as  it  helps  in 
the  control  of  superficial  hemorrhage  and  the  collateral  circula- 
tion is  such  that  the  skin  flaps  are  abundantly  well  nourished. 

1  have  never  tried  ligating  above  the  facial  and  then  controlling 
the  superficial  circulation  with  liemostats  and  ligatures.  When 
ligated  below  the  facial  it  is  still  necessary  to  ligate  a  number  of 
smaller  peripheral  vessels. 

I  have  never  had  U  tonsil ar  hemorrhage  where  it  was 
necessarj'  to  ligate  a  vessel  in  the  neck.  The  ligation  of  the 
external  carotid  or  the  facial  would  not  control  the  blood, 
supply  to  the  tonsil  from  the  ascending  pharyngeal.  I  am  told, 
however,  by  Doctor  Prentiss,  that  this  is  only  rarely  of  any 
importance,  and  the  ligation  of  the  facial  or  the  external  carotid 
should  be  sufficient. 
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DISCUSSIO.V. 

Dr.  Bai-nhill,  Indianapolis,  Ind.:  The  question  of  external  surgery, 
of  course,  is  before  the  laryngologist,  and  I  believe  that  ultimately 
those  who  are  surgically  inclined  will  be  doing  this  kind  of  work.  I 
am  pleased  that  he  brings  it  forward,  as  does  Dr.  Beck. 

The  question  of  hemorrhage  is,  of  course,  the  most  interesting  one 
connected  with  this  class  of  work.  One  thing  has  certainly  been 
Itroven  beyond  any  sort  of  doulit,  and  that  is  that  the  success  of  any 
operation  depends  upon  the  large  amount  of  loss  of  blood  in  many 
instances.  Given  a  case  in  which  there  is  a  large  amount  of  loss,  you 
have  a  death:  given  the  same  case,  another  surgeon  would  control 
that  l)lood  and  save  it  to  the  patient,  and  the  patient  would  recover. 
In  other  words,  the  Ijalanee  of  recovery  lies  in  the  saving  of  the  man's 
vital  fluid. 

Dr.  Dean  spoke  of  this  saving  of  fluid  also  preventing  shock.  Dr. 
Gage,  formerly  of  Johns  Hopkins,  has  made  some  very  interesting 
experiments  on  the  dog  concerning  the  loss  of  blood,  and  he  has 
almost  come  to  the  conclusion  that  shock  is  due  entirely — that  is, 
what  we  call  shock  in  hemorrhage  cases — to  loss  of  blood.  Of  course, 
this  is  a  question  of  the  personal  equation,  as  to  which  surgeon  will 
lose  blood  and  which  one  will  save  it.  It  is  a  question  of  training, 
and  the  man  who  is  trained  is  not  going  to  lose  the  blood;     the  man 
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who  is  not  trained  is  going  to  lose  a  great  deal.  We  mop  it  up  with 
sponges,  and  it  is  on  the  table  and  on  the  floor  sometimes,  and  we  do 
not  know  how  much  has  gotten  away:  Init  we  should  not  let  any  get 
away — that  is,  any  considerable  amount.  A  vessel,  however  small, 
should  be  recognized  at  once — not  in  a  few  moments — and  should  not 
be  passed  by  but  immediately  clamped.  It  is  not  necessary  to  tie  at 
once:  a  man  may  have  a  dozen  or  two  clamps  on,  and  then  go  back 
and  ligate  while  he  is  makin.g  his  hot  water  compression  in  some  other 
part,  as  Dr.  Dean  has  well  pointed  out. 

The  matter  of  ligating  the  large  vessels  is  a  question  to  be  decided 
first  by  the  surgeon,  based  largely  upon  his  own  experiences,  and 
secondly  by  the  condition  for  which  the  operation  is  to  be  done.  Dr. 
Dean  himself  pointed  out  that  when  there  are  conditions  in  the  palate 
and  tonsil  he  likes  to  ligate  the  external  carotid;  and  when  it  is 
only  the  mandible  or  a  part  of  it  which  is  to  be  removed  he  considers 
it  perhaps  foolish,  as  would  most  surgeons,  I  believe. 

The  question  of  doing  a  tracheotomy  is  also  a  question  of  personal 
equation.  I  would  hesitate  perhaps  to  do  a  tracheotomy  in  the  same 
case  that  Dr.  Dean  has  mentioned.  It  has  seemed  to  me  that  a  Beck- 
Miller  suction  apparatus  will  very  well  prevent  the  blood  from  flowing 
into  the  throat,  provided  we  have  some  one  whose  sole  duty  it  is  to 
watch  that  point.  The  position  of  the  patient  is  also,  I  think,  an 
important  point,  and  instead  of  having  the  position  the  Doctor  has 
•described,  following  the  old  position,  during  these  operations  I  very 
much  prefer  about  a  thirty-degree  upright  position.  This  gives  rise 
to  very  much  less  hemorrhage,  and  I  believe  it  is  quite  as  safe  as 
concerns  the  patient.  I  should  not  hesitate  to  do  this  tracheotomy 
that  the  Doctor  mentions  in  pneumonia,  but  I  still  cling  to  what  I 
said  before,  that  that  is  not  very  necessary,  providing  everything 
else  is  cared  for.  I  do  not  hesitate  to  do  a  tracheotomy  at  all,  but  I 
simply  feel  that  in  some  of  these  cases  at  least,  where  it  was  formerly 
done  it  now  is  not  done. 

The  question  of  ligating  the  common  carotid  is  one  that  ought  to 
be  taken  under  consideration  with  very  great  thought,  and  for  an 
excellent  reason.  As  was  pointed  out  by  the  essayist,  quite  a  number 
of  cases  have  been  known  to  die  afterward  from  softening  of  the 
brain,   the  blood   supply  being  removed   from   that   side. 

I>r.  Carmody,  Denver,  Colo.:  Mr.  Chairman,  I  wish  to  thank  both 
of  these  gentlemen  for  their  papers,  because  they  are  papers  in  which 
we  ought  to  be  interested  and  some  are  very  much  so. 

Dr.  Barnhill,  as  well  as  Dr.  Dean,  spoke  especially  of  the  loss  of 
blood,  and  Dr.  Dean  brought  out  the  main  point  in  my  opinion;  that 
is,  that  we  lose  less  blood  if  we  have  trained  assistants  and  if,  as  Dr. 
Barnhill  says,  the  operator  himself  is  trained.  The  assistant  knows 
the  operator  and  he  knows  how  to  stop  the  hemorrhage  in  those 
cases  because  he  knows  what  the  operator  is  going  to  do  each  time 
if  the  operator  himself  knows  what  he  is  doing. 

The  time  of  operation,  of  course,  as  brought  out  by  Dr.  Dean,  is 
also  important.  That  is  illustrated  by  two  prominent  surgeons  in 
New  York  City  some  time  ago;  one  had  a  mortality  very  high,  and 
the  other  a  mortality  very  low.  One  of  the  house  surgeons  was  asked 
what  was  the  difference  between  Dr.  Smith  and  Dr.  Jones.  He  said, 
"About  twenty  minutes."'  And  I  believe  that  is  true  in  a  great  many 
cases.  Nevertheless,  we  should  not  try  to  be  fast  operators  at  the 
expense  of  not  removing  a  growth  thoroughly. 

As  for  tracheotomy,  it  has  not  lieen  my  practice  to  do  a  tracheotomy 
in  these  cases,  and  I  believe  that  I  get  along  very  nicely  because  I 
use  the  intratracheal  insufflation  method  of  anesthesia  in  such  cases. 
We  have  the  tube  in  the  trachea  and,  of  course,  with  that  you  can 
pack  off  the  pharynx  if  you  like  without  doing  a  tracheotomy,  and 
then,  witlt  a  suction  apparatus  to  remove  the  blood,  you  need  not  do 
it  in  most  cases. 
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The  position  that  Dr.  Dean  has  described,  either  that  position  or 
the  modified  Trendelenburg,  I  lilve  very  much  better  than  the  one 
spoken  of  by  Dr.  Barnhill.      Each  individual  will  have  his  own  method. 

Now  as  to  giving  the  anesthesia,  whether  we  have  pneumonia  from 
doing  a  tracheotomy  or  from  giving  an  anesthetic  is  to  be  taken  into 
consideration.  It  we  give  cold  ether,  I  think  we  are  much  more  likely 
to  get  postoperative  pneumonia,  although  we  do  not  get  that  as  much 
as  we  used  to.  By  warm  ether,  I  do  not  mean  warmed  ether  by 
setting  a  jar  in  hot  water.  That  simply  draws  off  a  little  ether.  I 
mean  warmed  by  dropping,  drop  by  drop,  into  a  hot  plate  or  a  hot 
chamber. 

The  objections  to  ligation  of  the  common  carotid  have  been  very 
well  brought  out  by  the  previous  discussers.  I  have  never  ligated 
the  common  carotid.  I  have  ligated  the  external  carotid  for  prac- 
tically everything  in  this  domain  of  surgery.  I  have  ligated  because 
of  tonsilar  hemorrhage  in  one  case,  and  I  feel  if  it  had  not  been 
promptly  done  I  should  have  lost  my  i)atient. 

There  is  another  point  w^hich  I  should  like  to  bring  up,  that  of  taking 
out  the  .glands.  I  do  exactl.v  as  Dr.  Dean:  take  out  the  primary  growth 
and  then  take  out  the  glands  three  or  four  weeks  later.  I  believe  that 
is  the  Ijetter  method,  although  I  know  oiierators  who  do  not  think  so. 
There  is  one  gland  that  is  sometimes  overlooked.  This  gland  lies  under 
the  bifurcation  of  the  common  carotid,  and  it  should  be  looked  for. 

I>r.  Moss,  San  Antonio,  Texas:  I  w^ould  like  to  ask  one  question.  I 
am  asking  for  my  information.  Has  the  gentleman  tried  the  Wyeth 
method  of  controlling  hemorrhage  after  resection  of  the  lip  by  intro- 
ducing a  long  steel  pin  under  the  carotid  and  with  a  rubl)er  tube  make 
the  compression?  I  have  never  seen  that  alluded  to,  but  it  occurs  to 
me  that  it  might  be  done. 

Dr.  Inlaner,  Cincinnati,  Ohio:  .Just  one  point  and  that  is  the  ques- 
tion of  anesthesia.  I  am  inclined  to  agree  with  Dr.  Carmody  that  by 
means  of  insufflation  you  can  obviate  a  tracheotomy;  and  theoretically, 
at  least,  it  is  not  necessary  to  pack  the  jiharynx,  because  the  return 
flow  of  air  tends  to  force  the  blood  out  of  the  larynx  and  prevents  any 
of  it  getting  down  into  the  bronchial  tree. 

As  regards  the  treatment  of  malignant  diseases  by  radium,  I  would 
like  to  ask  Dr.  Beck  if  he  has  ever  tried  introducing  radium  into  the 
larynx  by  fastening  the  radium  capsule  onto  an  ordinary  intubation 
tube.  I  have  succeeded  in  one  case  only  by  carrying  this  out  a  number 
of  times  on  the  same  |>atient.  The  radium  capsule  is  straiijjed  to  an 
ordinary  intubation  tube  that  is  introduced  into  the  larynx  and  allowed 
to  remain.  That,  of  course,  has  the  object  of  obviating  a  tracheotomy 
again.  Where  the  patient  is  already  tracheotomized,  I  have  found  that 
you  can  introduce  radium  by  putting  it  into  a  piece  of  rubber  tubing 
and  sealing  the  tulje  on  the  sides  so  that  it  offers  some  resistance  to 
expulsion:  in  other  words,  you  have  your  V-shaped  seals  with  the  points 
upward,  and  then  by  introducing  the  radium  into  the  larynx  the  patient 
is  unable  to  expel  it  until  you  wish  to  withdraw  it. 

Dr.  Beck,  closing:  There  is  not  very  much  to  be  said  in  answer  to 
the  remarks  on  my  paper.  I  will  say  to  Dr.  Iglauer  that  I  have  never 
used  radium  in  the  larynx  without  there  having  been  a  tracheotomy 
performed  previously  either  by  necessity  or  because  we  wanted  to  do  It; 
Init  we  have  applied  the  radium  in  a  container,  which  hitches  onto  a 
siilit  tracheotomy  tube.     With  this,  you  are  all  probably  familiar. 

Dr.  Moss  asked  a  question  which  probably  Dr.  Dean  can  answer.  I 
have  never  used  that  method,  liut  have  used  compression  of  the  artery 
instead  of  ligation. 

Dr.  Loeb  mentioned  that  radium  was  good  in  sui)erflcial  lesions.  That 
I  agree  with;  but  it  is  not  good  in  operable  lesions.  On  the  face  It  is 
probably  alt  right  if  it  is  a  superficial  lesion,  but  on  account  of  the 
scar  formation  and  eventual  plastics  that  are  necessary  we  would  not 
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operate,  and  that  is  the  reason  radium  would  be  useful.  Anywhere 
else  even  a  small  growth,  such  as  would  lie  on  the  (ace,  the  mouth,  lip 
or  tongue,  anywhere  else,  would  certainly  better  be  operated  and  then, 
sulisequently,  radium  employed.  That  is  the  proper  procedure  for  true 
malignant  diseases  even  when  they  are  operable  by  this  inoperable 
method.  I  have  no  experience  with  radium  emanations.  They  have 
never  appealed  to  me.  I  have  studied  that  procedure,  but  it  does  not 
pan  out,  is  not  strong  enough. 

I  want  to  answer  one  iioint.  which  I  made  pretty  strong.  1  lielieve. 
perha]is  it  was  in  the  way  I  felt  when  I  wrote  the  paiier.  1  really  feel 
that  it  is  a  very  depressing  thing  to  any  one  to  know  that  he  has  a 
cancer,  and  while  there  are  exceptions,  if  a  man  has  to  prepare  things 
for  his  family  and  all  that,  some  one  else  might  perhaps  do  it  and  let 
him  die  easy.  There  is  nothing  that  will  depress  a  patient  before 
operation  so  much  as  to  know  he  has  a  cancer.  If  he  has  to  be 
operated  on,  there  is  no  necessity  for  his  knowing  what  is  the  trouble. 
I  have  seen  that:  "O  you  have  got  a  cancer,"  and  down  they  go:  some- 
thing occurs  in  the  system,  there  is  no  resistance  to  any  sort  of  trauma. 
At  least,  it  might  be  held  off  for  a  time. 

I  would  like  to  discuss  Dr.  Dean's  paper  because  that  interested  me 
very  much.  Of  course,  the  points  have  been  very  well  covered  by  Dr. 
Carmody,  and  1  agree  absolutely  except  in  regard  to  tlie  point  of  remov- 
ing first  in  the  interior.  Why  if  we  operate  inside — we  are  talking  of 
oi)erating  in  the  mouth  or  nose — that  patient  cannot  take  nourishment, 
he  is  going  to  be  devitalized,  and  that  secondary  operation  is  going  to 
be  delayed  and  delayed  until  he  is  able  to  stand  it.  But  this  secondary 
oiieration,  as  a  rule,  is  of  comparatively  little  importance  so  far  as 
nourishment  is  concerned  and  nourishment  is,  I  find,  the  important 
thing  in  cancer  cases,  they  are  already  malnourished. 

Then  as  to  the  tracheotomy  tube,  I  think  that  some  cases  are  better 
tracheotomized.  For  instance,  in  certain  shapes  of  the  neck,  certain 
conditions,  I  have  found  that  I  would  rather  have  a  tracheotomy  and 
have  the  field  clear. 

I  use  the  suction  apparatus. 

No  one  has  spoken  of  morphin  in  shock.  Morphin  is  a  great  thing — 
at  operation  morphin  and  scopolamin,  and  after  morphin — in  these 
severe  oi)erations  to  prevent  shock.  Then,  of  course,  in  giving  these 
anesthetics,  whether  by  trachea  or  what  method,  you  must  control  the 
acidity,  and  there  is  nothing  better  than  glucose  and  bicarbonate  of 
soda  in  large  doses,  glucose  particularly. 

I  wanted  to  say  something  about  ligation.  I  have  lost  two  cases  In 
this  manner,  and  I  think  Dr.  Dean  and  I  have  had  some  personal  talks 
about  ligation  of  the  carotid.  I  have  had  deaths  in  twenty-tour  hours 
after  the  ligation  of  the  common  carotid.  In  one  case,  it  was  necessary 
to  ligate  the  common  carotid,  because  the  mass  involved  that  part.  It 
was  a  large  neck  tumor,  also  involving  the  tongue.  The  other  case  I 
compressed,  using  the  Crile  compressor,  but  when  I  took  it  off  there 
was  a  black  mark  around  the  artery.  I  was  afraid  of  clotting  and 
embolism,  and  so  ligated.  Both  cases  developed  hemiplegia.  The 
Doctor,  I  thought,  gave  a  low  per  cent.  My  recollection  is  that  seven- 
teen per  cent,  is  low,  and  that  some  put  it  very  much  higher. 

Ur.  Loeb:  I  just  want  to  say  another  word  about  that  question  of 
telling  the  jjatients  they  have  cancer.  I  want  to  insist  that  it  is  neces- 
sary to  study  the  patient  and  that  to  make  a  general  rule  is  hazardous. 
To  cite  another  case  for  just  a  moment:  A  man  who  was  a  teacher  in 
the  State  University,  a  very  intelligent  man,  had  cancer  of  rather  recent 
development,  cancer  of  one  cord.  He  had  a  marked  arteriosclerosis 
and  had  been  worried  a  great  deal  for  some  months,  and  looked  very 
liadly.  He  asked  the  question  outright,  "Have  I  cancer?"  He  said,  "I 
must  live  another  year."  The  reason  was  that  if  he  lived  another  year 
his  wife  could  get  a  Carnegie  pension,  and  he  said  "I  do  not  want  any 
0])eration   unless  you   can   assure  nie  that    I    will   live   long  enou.gh   for 
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her  to  have  that  Carnegie  pension."  That  was  a  matter  which  required 
lis  to  tell  him  definitely  that  he  had  a  cancer  which  was  operable  and 
that  he  had  a  good  chance  to  get  well  even  if  there  was  some  danger.  In 
this  particular  instance,  immediately  after  the  cancer  was  removed, 
the  man  improved  in  health  and  he  looks  better  today  than  he  has  for 
ten  years.  1  mention  that  in  answer  to  Dr.  Beck's  statement,  as 
showing  that  many  of  these  intelligent  patients  resist  better  after 
knowing  than  before. 

Dr.  Dean,  closing:  I  do  not  know  whether  I  can  make  plain  what  I 
want  to  say  or  not  about  operating  first  upon  the  growth  and  secondly 
ui)on  the  glands.  I,  judging  simply  from  my  own  experience,  feel  that 
when  the  cases  operated  upon  are  in  good  physical  condition — and  the 
cases  that  I  consider  operable  are  in  good  physical  condition — if  imme- 
diately following  the  operation  you  begin  with  tlie  nourishment  of  the 
l)atient  and  keep  it  ui)  regularly,  you  will  find  your  patient  will  be  in 
good  condition  in  a  week  or  ten  days.  In  my  cases,  I  do  not  bother 
about  the  patient  vomiting  after  operation.  They  get  water  within  an 
hour  and  a  half  after  they  leave  the  table,  and  we  have  not  been 
trouljled  by  the  emesis.  They  get  water  by  tube,  of  course,  in  the 
stomach  within  an  hour  and  a  half  after  they  leave  the  table  and  then 
this  water,  and  soups  are  continued  every  two  or  every  three  hours 
for  two  days,  much  to  the  disgust  of  tlie  interne  and  the  attendant 
who  have  this  feeding  to  do  and  find  it  a  disagreeable  job;  but  my 
patients  have  done  much  better  under  this  regimen,  and  in  eight  or 
ten  days  they  may  Ije  working  outdoors  and  have  their  strength  back. 

In  answer  to  the  question  asked  by  Dr.  Moss,  I  have  never  used  the 
procedure  and  do  not  know  anything  about  it. 

We  use  the  Carmody  apparatus,  also  tlie  Beck-Miller  apparatus,  and 
feel  that  each  has  its  own  field.  In  our  series  of  cases,  when  I  look 
back  I  can  rememl)er  only  two  cases  where  I  have  done  a  preliminary 
tracheotomy.  One  was  a  case  of  a  mandible  involvement,  where  the 
carcinoma  had  wandered  over  onto  the  soft  palate  and  started  down 
toward  the  tonsil,  but  had,  fortunately,  not  reached  the  tonsil,  did  not 
even  get  into  the  pillar.  I,  personally,  can  do  a  much  more  rapid  piece 
of  work  by  doing  my  tracheotomy  and  getting  down  with  my  fingers, 
not  having  any  tulie  in  the  mouth:  and  I  feel  that  we  get  the  patient 
through  in  better  condition.  The  other  patient  was  a  case  of  soft 
fibroma  involving  the  superior  maxilla  and  post-tonsillar  region,  which 
necessitated  the  removal  of  the  superior  maxilla  and  tlie  tonsil,  thor- 
oughly cleaning  it  out.  On  that  patient,  I  feel  I  personally  was  able 
to  do  much  more  rapid  work  by  doing  my  preliminary  tracheotomy.  I 
never  do  a  preliminary  tracheotomy  for  the  removal  of  a  supeior 
maxilla  under  ordinary  circtinistances.  In  fact,  I  can  think  of  just 
those  two  cases.  However,  when  I  feel  that  I  must  wander  into  the 
soft  palate  region  or  tonsilar  region,  I  do  it. 


SOMK  ESSKXTIAL   POINTS  IN  THE  ANATOMY  AND 
sriJGKHY  Oh'  THE  THYROID  GLANDS. 

i;\-   JLIHX    I'-.    BAKNIllLL.    .M.    [<..    1  iidiaiuipulis,    Iiul. 

Jii  a  paper  before  the  Aiuerieaii  Laryngologieal  Soeiely  iu  IDl-i, 
J  gave  reasons  Avliy  the  otohu-yiigologist  should  perfoi'm  the  sur- 
gery of  tlie  liead  anil  iieek.  Dr.  Josepli  Beek  and  others  had 
already  made  .similar  arguments.  The  anatonne  relations  of  the 
larynx  and  pharynx  to  the  structures  of  the  neek,  including  the 
thyroid,  have  long  been  recognized.  Latelj'  the  pathologic  rela- 
tions of  these  regions  have  come  into  prominence.  Shurley  and 
otliers  have  ably  discussed  this  relationship  from  the  standpoint 
of  tlie  laryngologist,  and  lieehe,  a  surgeon  of  wide  experience, 
especially  in  the  surgery  of  the  thyroid,  has  also  pointed  out  their 
close  connection.  The  surgical  progress  leading  the  operator  from 
the  -pcrfitrmanci'  of  simple  intralaryngeal  operations  to  the  more 
ojien  surgery  of  the  head  and  neck  has  been  both  natural  and 
necessary.  The  ])athologic  processes  occurring  in  the  original 
fields  of  the  si)ecialty,  led  frequently  to  external  disturliances 
which  more  and  more  nniuired  surgical  interference  from  •with- 
out. For  example,  a  dischar.u'ing  ear  sometimes  lecl  to  hraiu 
abscess  or  sinus  thromlxisis,  reijuiriiig  liraiii  surgery  on  the  one 
haml  or  jngular  ligation  and  excision  ou  the  otiier.  The  cervical 
lym]>ii  nodes  of  tlie  neck  are  frequently  infected  secondary  to 
tonsil  or  other  throat  tliscase  and  reqiure  external  surgery. 
Laryngeal  stenosis,  lar\iigcal  intVctiou  or  malignant  growths  of 
the  larynx  frequently  call  for  immetliate  external  siu'gery,  high 
oi-  U)\y  1raclieot(uny,  pharyngotomy  or  laryngectomy.  The  per- 
formance of  all  these  operations  1)y  the  laryngologist  has  familiar- 
ized him  \y']\\\  tlic  surgical  anatomy  of  the  head  and  neck,  an<l 
with  the  surgery  of  these  regions.  His  present  knowledge  of  the 
diseases  of  both  the  iiderior  and  the  exterior  of  the  head  and  neck 
should,  therefore,  entitle  the  laryngologist  to  do  the  surgery  of 
both  regions,  and.  provided  his  anatomical  knowledge  and  sur- 
gical training  are  thorough,  he  should,  liecause  of  this  intimate 
inulcrstaiuling  of  both  (<xtcrior  and  interioi',  be  best  able  to  jicr- 
forin  such  work. 

All  accurate  niidcrslanding  of  the  surgical  aiialoiuy  of  the  Ihy- 
roid   gland   and    its   cm  ironmcnt,  is  a   first   essential   to  succ(^ss  in 
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thyroiik'c'toniy.  This  canuot  be  ol)taiued  solely  from  text  books 
and,  therefore,  repeated  dissection  of  the  neck  with  special  refer- 
eiice  to  the  relations  of  the  thyroid,  is  an  essential  preliminary 
training.  I  shall  not  discnss  the  details  of  this  anatomy  further 
than  is  neces-sary  to  emphasize  the  points  that  are  of  paramount 
imjiortanee  to  safety  in  thyroid  operations.     These  are ; 

1.  The  large  l)lood  supi)Iy  Avhicli  enters  the  gland  chiefly  at 
(lie  upper  and  lower  poles. 

2.  The  capsule  of  the  thyroid,  or  better  capsules,  for  there 
are  two,  an  outer  or  surgical  capsvde  and  an  inner  or  glandular 
capsule.  The  latter  is  the  one  usually  in  mind  when  the  term 
tliyroid  capsule  is  used.  The  importance  of  knowing  these  cap- 
sules well,  lies  i)i  tlie  fact,  that  the  thyroid  may  be  rapidly  and 
completely  se])arated  from  its  enveloping  tissues  in  the  neck,  pro- 
vided the  work  of  separation  be  carried  out  entirely  between  the 
two  capsules.  Attempts  at  separation  either  outside  the  surgical 
capsule  or  inside  the  glandular  capside  are  slow,  uncertain,  and 
may  be  attended  or  followed  by  serious  consequences,  as  1  shall 
presently  point  out.  The  distance  between  the  surgical  and 
glandular  capsules  is  normally  slight,  and  may  ]>e  oblitei'ateel  in 
ease  of  great  hypertrophy  of  the  thyroid,  inflammation  in  or 
adjacent  to  the  gland,  or  in  malignant  thyroid.  The  intracapsular 
space  is  normally  filled  with  loose  areolar  tissue  and  surrounds  the 
entire  thyroid  gland.  'I'he  isthmus  of  the  thyroid  is  in  closer  con- 
tact with  the  trachea,  and  hence  one  gets  the  iin]>ression  during 
the  process  of  removal  of  the  isthmus  that  the  cai>sules  ai-e  I'ather 
closely  adherent  to  the  windpipe. 

3.  The  parathyroids.  In  the  connective  tissue  space  between 
the  two  capsules,  the  parathyroid  l)odies  are  iisually  found,  and 
thi.s  fact  alone  gives  great  importance  to  a  study  of  both  the  cap- 
.sules  and  the  intracapsular  space. 

Undoubtedly  one  of  the  most  interesting  chapters  in  the  ])i-o- 
gress  of  surgery,  has  been  written  in  the  experinu>ntal  and  clinical 
study  of  the  thyroid  and  parathyroid  glands.  Indeed,  few 
triumphs  of  any  kind  equal  the  conquest  of  thyroid  disease. 
Thirty-iive  years  ago  practically  all  cases  of  thyroidectomy  died 
from  early  tetany  or  from  later  trophic  changes.  The  real  dif- 
ficulty from  the  thyroid  operation  then  lay  in  the  parathyroid 
gland  for,  because  of  the  api)arent  insignificance  of  these  struc- 
tures the  dajiger  resulting  from  their  removal  was  not  suspected, 
and  was  only  determined  by  much  expermentation  and  elitiical 
observation  on  the  part  of  able  men  like  Weiss,  Biedl,  Erdiieim, 
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PiiK'k's  and  Koi-hi'i-  all  ol  Europe,  •while  Beel)e.  Thompson,  ^layo, 
Oehsner  ami  others  have  heen  tireless  and  efficient  workers  in 
America.  Early  thyroid  operators  believed  that  death  was  due 
solely  to  the  removal  of  the  thyroid  gland,  and  it  was  not  until 
as  lateas  1902  that  Jeandelize  was-able  to  state  the  real  cause  of 
tetanj^  and  death  following  thyroidectomy.  In  that  year  he  made 
the  statement  which  is  at  present  everywhere  accepted  as  a  fact, 
that  insufficiency  of  thyroid  secretion  causes  chronic  nutritional 
disturbances  while  lack  of  jjarathyroid  tissue  causes  tetanic  crises. 

The  parathyroid  glands  are  among  the  strangest  structures  of 
the  human  economy.  Small  and  inconstant  in  number,  often  so 
small  and  hidden  that  they  are  very  difficult  to  find  even  during 
the  most  careful  dissection  by  experts,  their  actual  importance  as 
vital  organs  must  not  be  overlooked.  It  has  been  proven  re- 
peatedly that  death  follows  the  complete  removal  of  all  the  para- 
thyroid glands  in  animals,  including  man.  In  some  instances  after 
supposed  removal  of  all,  death  did  not  occur  and  it  was  thought, 
therefore,  that  there  were  exceptional  cases.  Further  observations 
on  these  same  animals  showed,  however,  that  one  or  more  para- 
thyroids had  been  ovcrlotikcd  in  fhe  dissection,  and  these  had 
proved  sufficient  to  carry  on  the  life  sustaining  function,  what- 
cvci'  it  niny  be.  SiibsiMincnt  rcmo\al  of  these  remaining  para- 
thyroiils  in  any  such  animal  has  always  rcsiiltcd  in  death  from 
tetany,  usually  before  the  tenth  day. 

Investigators  seem  to  agree  that  the  normal,  at  least  tlu^  most 
constant  ninnber  of  parathyroids  is  four,  and  that  the  average 
number  in  a  .series  of  examinations  is  less  than  four.  The  number, 
according  to  competent  authority,  may  vary  from  one  to  eight. 
It  is  lielieved  by  some  that  when  only  one  or  two  have  been  foimd 
in  a  given  ease  that  others  were  present,  but  because  of  the  dif- 
ficulty in  finding  them,  Avei'e  overlooked.  They  are  usually  located 
in  the  connective  tissue  between  tlie  glandular  and  the  surgical 
capsules. 

Berkeley  states  that  the  average  size  of  the  parathyroid  glands 
is  6x4x2  mm.,  and  that  the  greatest  weight  in  any  set  of  four 
glands,  in  125  autopsies,  was  5.64  grains.  The  minute  size  and 
shape  and  color  of  these  little  organs  make  them  difficult  to  dis- 
tinguish from  small  lymph  nodes  and  fat. 

The  surgeon  must  not,  therefore,  ignore  a  thorougli  study  of 
the  relationshi])  of  the  parath.vroid  glands  to  the  field  of  operation 
in  tliyroidectomy.  He  must  know  and  execute  that  jirocedure 
A\iii<'h  will  most  cer1aiid>'  lea\'i'  the  paratliyroid  glands  in  place. 
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jiiid  with  tlie  least  possible  amount  of  traumatism  to  the  glandules 
or  to  their  blood  supply.  Early  operators  almost  invariably  re- 
moved the  parathyroids  along  with  the  thyroid  gland,  without 
knowing  that  they  did  so,  and  without  knowing  that  to  do  so 
would  certainly  be  followed  by  serious  consequences.  Thus  it 
happened  that  a  careful  study  of  the  thyroid  gland  after  it  had 
been  removed,  often  led  to  the  discovery  that  the  little  parathyroid 
glandules  had  been  hulled  out  along  with  the  thyroid  gland,  and 
were  found  clinging  to  the  glandular  capsule  or  lay  in  its  cover- 
ing of  connective  tissue.  In  such  cases  if  only  one  or  two  para- 
t'.iyroids  thus  had  been  removed,  but  two  or  three  were  fortunately 
left  behind,  tetany  was  possibly  avoided.  Since  the  practice  of 
removing  all  of  the  tliyroid  has  now  been  altandoned.  the  danger 
from  tetany  is  much  lessened  for  the  obvious  i-eason  that,  even 
though  tlie  operator  followed  a  faulty  technie  regarding  the 
preservation  of  the  parathyroids,  he  would  of  coui-se  not  remove 
these  glands  except  ou  one  side,  leaving  the  glands  of  the  opposite 
side  intact  and  vuiinjured.  Tt  is  nevertheless  highly  desirable  not 
to  in.jure  or  remove  any  of  the  glandules,  and,  by  following  the 
most  approved  technie,  to  so  preserve  them  is  usually  possible. 
Kochcr,  Ilalstead,  ilayo  and  others  have  devised  safety  methods, 
but  the  descriptions  of  such  methods  are  not  entirely  clear,  at 
least  not  to  the  beginner. 

Lying  as  it  does  over  the  lower  portion  of  the  larynx  and  upper 
portion  of  the  trachea  within  its  capsules  as  above  described,  the 
thyroid  gland  or  one  or  more  of  its  lobes,  may  be  removed  with 
both  ease  and  expedition.  If,  therefore,  a  mere  removal  wei"e  all 
that  must  be  considered,  the  operation  of  thyroidectomy  would 
undoubtedly  be  viewed  with  less  concern  than  is  at  present  the 
case.  Surgeons  are  now  fully  aware  that  mere  removal  of  the 
desired  portion  of  the  gland  is  not  all  that  is  required  in  the  per- 
formance of  this  operation.  Important  and  even  vital  structures 
wliich  are  dilYicult  of  recoguition,  must  not  be  injured  or  removed 
and  hence  greater  skill  is  often  required  to  avoid  these  difficulties 
than  is  necessary  to  accomplish  the  removal  of  the  thyroid  itself. 

The  chief  dangers  to  be  avoided  in  thyroidectomy  are  first,  the 
anesthesia:  2,  hemorrliage  and  shock:  3.  suffocation  from  collapse 
of  the  trachea :  -1,  injury  to  the  recurrent  laryngeal  nerve,  and  5, 
injury  to  or  removal  of  one  or  more  pai-a thyroid  bodies.  Tu 
addition  to  these  there  is  always  grave  danger  in  exophthalmic 
goiter  oi)erations  due  to  the  toxic  state  of  the  ])atient,  such  persons 
being  poor  operative  risks. 
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The  (juostion  of  henioTrhaije,  slioc-k,  anesthesia  and  the  toxic 
state  of  tlie  patient  are  questions  that  are  well  discussed  in  the 
literature  and  there  is  no  occasion  to  take  them  up  here.  How 
best  to  avoid  suffocation  from  collapse  of  the  trachea,  injurj'^  to 
the  voice  from  operative  distnrlnince  of  the  recurrent  laryngeal 
nerve,  and  above  all  to  follow  a  procedure  that  will  leave  the 
paratliyroid  bodies  intact,  may  I  lielieve  be  discussed  further  with 
profit. 

The  fear  of  collaiise  of  the  trachea,  resulting-  in  suifm-ation  of 
tlie  patient,  should  not  seriously  disturb  any  well  trained  laryngo- 
logist.  Such  an  occurrence  is  rare  and  its  proper  management 
requires  only  that  a  tracheotomy  tube  be  handy  at  the  moment 
tlie  isthmus  is  dissected  away  from  the  trachea.  Should  collapse 
occur  as  a  result  of  ju'cvious  pressure  and  absorption  of  the 
traclieal  riug.s,  as  shown  by  the  disturbed  respiration  of  the 
patient,  the  front  wall  of  the  trachea  should  be  lifted  up,  should 
be  incised  and  the  tube  inserted. 

The  method  which  I.  have  followed  in  a  considerable  number  of 
cases,  is,  I  l)elieve,  as  free  froiu  the  above  dangers  as  possil)le.  No 
claim  of  originality  is  made,  l)ut  considerable  research  into  the 
anatomy  has  been  pursued  with  a  view  to  clarifying  if  possible 
some  points  looking  toward  a  safe  tei'liuic  in  tlie  surgery  of  the 
thyroid. 

If  the  jjatient  shoMs  marked  systemic  disturbances,  as  in  ease 
of  exophthalmic  goiter,  it  is  Avise  to  secure  the  advice  and 
co-operation  of  a  skilled  internist.  Tlie  patient  should  rest  in  bed 
for  a  few  days  under  the  least  exciting  circumstances.  The  pulse 
should,  if  possible,  be  reduced  to  or  lielow  120.  The  preparation 
for  the  anesthetic  is  practically  the  same  as  for  any  other  ma.ior 
operation.  The  neck  should  be  sterilized  by  the  use  of  alcohol 
and  iodine.  A  piece  of  gauze  one  yard  square  should  be  placed 
over  the  head  and  the  free  ends  brought  down  over  the  neck  and 
chest  wliere  they  are  attached  at  some  tension.  A  slit  large  enough 
to  expose  the  tield  of  operation  is  cut  in  the  gauze.  The  patient's 
body  is  placi'd  with  the  head  upward  at  an  angle  of  about  30 
degrees.  The  Kocher  horseshoe  incision  is  made  through  the  skin 
and  platysma  and  the  flap  reflected  upwai'd.  A  perjieudicular 
incision  is  made  over  the  center  line  of  the  trachea  from  the  lower 
part  of  the  thyroid  cartilage  downward  to  the  fourth  tracheal 
ring.  This  incision  opens  the  surgical  capsule,  enabling  the  opera- 
tor to  insert  the  index  finger  under  the  sternohyoid  and  sterno- 
tliyi'oid  muscles;  and.  working  thus  in  the  loose  i-oiincctive  tissue 
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lictwoc'ii  the  surgical  aud  glandular  capsules,  to  rapidly  separate 
the  whole  of  tiie  anterior  surface  of  the  lobe  to  be  removed  from 
the  structures  which  OA'erlie  it.  The  overlying  muscles  are  then 
cut  and  turned  back  from  the  field  of  operation.  The  finger  is 
next  inserted  under  the  superior  pole  of  the  lobe,  and-  is  carried 
downward  along  the  side  of  the  trachea,  still  working  between  the 
two  capsules  as  far  as  the  entrance  into  the  thj'roid  of  the  inferior 
thj'roid  artery.  Up  to  this  point  the  finger  or  other  blunt  dis- 
section is  safe  aud  rapid,  as  no  structure  of  importance  is  likely 
to  be  injured.  Of  coui'se  many  superficial  veins  and  the  superior 
thyroid  artery  and  vein  must  be  ligated  before  this  stage  of  the 
operation  is  reached,  for  the  reason  that  immediate  safety  of  the 
patient  depends  upon  checking  all  blood  as  soon  as  any  A'cssel  is 
seen  or  severed.     A  dry  field  in  which  the  operator  may  see  all 
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the  essential  steps  of  his  work  will  reward  him  for  his  trouble  in 
ligating  even  tiny  artei-ial  twigs,  ami  the  patient  will  be  saved 
from  inevitable  shock  due  to  any  considerable  loss  ol'  blood. 

When  the  inferior  thyroid  artery  is  reached  in  the  dissection, 
the  upper  half  of  the  lobe  is  ]iulled  mitward  and  forward,  and  the 
artery  is  ligated  as  close  to  the  siiro-ii-al  capsnle  as  possible.  At 
this  time  the  ojierator  should  recall  the  position  of  the  recurrent 
nerve  and  its  relation  to  the  thyroid  artery  inferior.  Reference  to 
figures  1  and  2  will  show  that  tioth  vessels  and  nerve  rnn  between 
the  trachea  and  the  esophagus  in  a  sjiecial  sheath  of  their  own, 
Avliich  lies  outside  the  surgical  capsule  of  the  thyroid  gland.  The 
nerve  continues  outside  the  capsule  throughout  its  course,  whereas 
the  artery  penetrates  the  surgical  capsule  and  enters  the  gland 
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thi-outrh  the  intcrveiiiug  coiiiuH-tive  tissue.  If.  therefore,  the 
outer  capsule  is  preserved  intact  during  the  process  of  dissection, 
the  nerve  ^vill  most  certainly  be  protected  by  it,  while  the  artery 
nmy  be  clamped  near  its  entrance  into  the  gland  substance,  and 
l)ct\veeu  the  two  capsules,  without  risk  or  injury  to  the  nerve. 
It  is,  I  believe,  a  faulty  procedure  to  make  any  attempt,  as  recom- 
mended by  some  operators,  to  expose  the  recurrent  nerve  during 
th\roidectomy  for  the  purpose  of  avoiding  its  injury.  In  eases 
of  malignancy  of  the  thyroid  where  displacement  of  normal  struc- 
tures is  the  rule  and  where  the  thyroid  tissue  is  closely  adherent 
to  its  environment,  injury  to  the  recurrent  laryngeal  nerve  may 
at  times  be  unavoidable.  The  point  of  entrance  of  the  inferior 
thvroid  arterv  also  marks  the  limit  of  safe  dissection  in  a  down- 
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ward  direction  since  the  posterior  parathyroid  gland  lies  in  the 
connective  tissue  between  the  two  glandular  capsules  and  usually 
in  close  proximity  to  the  artery.  It  may  lie  in  a  sulcus  of  the 
gland  and  would  be  removed  along  with  the  lobe  should  proper 
precaution  not  be  taken.  Hence  when  the  finger  dis.section  has 
reached  the  site  of  the  artery,  one  of  two  precautionary  measures 
must  be  chosen  to  avoid  injury  or  removal  of  the  parathyroid 
glandules.  I\Iayo  advocates  using  a  piece  of  gauze  wrapped  about 
the  finger,  using  it  as  a  mop  applied  closely  to  the  glandular 
capsule  in  such  a  way  as  to  Innisli  off  from  the  thyroid  lobe  all 
the   connective   tissue   "moss,"   and   along   with   it,   of  course,  the 
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parathyroid  g-laiidules  whii'h  are  thus  left  behiud  in  the  Avound, 
resting  in  their  bed  of  couneetive  tissue.  This  is  a  rapid  method, 
and  Avheu  employed  by  one  of  great  experience  probably  is 
entirely  safe  in  so  far  as  the  glandules  are  eoneerued.  The  plan 
which  is  most  certain,  however,  in  the  hands  of  the  less  expert,  is 
the  one  of  cutting  through  the  glandular  cap.sule  at  a  point  above 
the  location  of  the  posterior  parathyroid  gland,  and  of  leaving  a 
small  layer  of  the  lobule  in  situ  as  shown  in  figures  2  and  3.  It  will 
be  clear  on  study  of  these  figures  that  by  following  this  procedure 
the  parathyroid  glands  must  be  left  unharmed  whereas  the  risk 


Fig.  S.  Showing  displacement  of  lobe  forward  by  finger  dissection  be- 
tween the  (apsules.  Note  the  position  of  the  parathyroid  glands.  The  line 
A.  B.  indicates  the  incision  through  the  glandular  capsules,  and  the 
amount  of  glandular  tissue  left  to  make  sure  of  safety  to  tile  parathyroids. 
Kinger  dissection  may  be  safely  carried  out  to  point  .\. 


of  injury  to  the  recurrent  laryngeal  nerve  is  minimized.  Follow- 
ing the  plan  of  ligating  all  bleeding  vessels  immediately  and  of 
working  between  the  two  glandular  capsules  as  here  described, 
the  chief  dangers  incident  to  the  operation  itself  may  be  avoided. 
In  simple  goiter  where  the  patient  is  not  otherwise  seriously 
affected  my  personal  belief  is  that  the  removal  of  one  lobe  and 
the  isthmus  of  the  thyroid  is  about  as  safe  as  is  the  average  ease  of 
adult  tonsillectomy,  and  that  practically  all  should  be  expected  to 
recover.    In  exophthalmic  cases,  however,  in  which  hyperthyroid 
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symptoiiis  are  sovi-re,  the  outi-oine  is  not  so  good.  But  eveu  in 
this  class  of  cases,  if  the  patient  is  well  prepared  for  operation  by 
rest  in  bed,  freedom  from  all  excitement  aud  reduction  in  the 
heart  rate,  a  majority  may  be  operated  with  the  full  assurance  that- 
thc  previous  toxic  symptoms  will  iu  time  disappear,  often  rapidly, 
and  that  recovei-y  will  in  dnc  time  occur. 

DISCUSSION. 

Dr.  Dean.  Iowa  Cit.v,  la.:  I  am  very  much  interested  in  the  paper, 
but  I  reaily  cannot  discuss  the  paper  from  a  scientific  standpoint,  simply 
because  I  do  no  goiter  work.  Everyone  has  a  way  of  drawing  a  bound- 
ary line  between  the  work  which  he  does  do  and  the  work  which  he  does 
not  do,  and  I  am  associated  with  a  clinic  where  it  was  satisfactory  to  me 
and  also  to  the  general  surgeon  to  have  this  lioundary  line  drawn  at  the 
thyroid.  The  general  surgeon  does  our  thyroid  work,  and  you  may  be 
surprised  to  know  that  the  general  surgeon  refers  to  me  all  cases  of 
tumors  of  the  jaw,  fractures  of  the  jaw,  and  dislocations  at  the  temporo- 
mandibular articulation,  and.  of  course,  all  cleft  palates,  which  reall.v 
belong  to  our  specialty.  I  feel  that  with  the  great  majority  of  men  this 
thyroid  work  should  go  with  the  nose  and  throat  work.  Now,  there  is 
a  real  reason  why  I  have  not  done  much  liefore  we  had  any  limitation; 
and  that  was  that  I  knew  that  there  were  men  who  could  do  it  better 
than  I,  because  I  had  never  perfected  myself  enough,  had  never  taken 
the  opportunity  of  perfecting  myself  in  that  technique.  I  often  think 
that  is  the  thing  which  should  really  decide  whether  one  is  to  do  these 
things  or  not.     So  I  am  sorry  I  cannot  discuss  the  paper. 

I  have  a  question,  however,  that  I  want  to  ask  the  essayist,  and 
that  is  what  is  meant  by  "internal  goiter?".  I  have  seen  two  patients 
recently  with  a  diagnosis  of  internal  goiter.  Neither  patient  had  a 
swollen  thyroid,  and  I  have  asked  men  that  I  thought  should  know  and 
I  have  looked  through  the  works  on  general  surgery  and  special  surgery 
and  cannot  conceive  what  they  had  in  mind  when  they  made  this 
diagnosis  of  internal  goiter  in  the  absence  of  any  external  swelling. 

Dr.  Beck,  St.  Louis,  Mo.:  X  am  fortunately  or  unfortunately  so  situ- 
ated with  men  in  the  hospital  that  this  work  is  referred  to  me — every- 
thing above  the  clavicle.  If  I  am  asked  what  I  am  specialist  in,  I  say, 
"Down  to  the  clavicle."  ily  experience  is.  however,  limited;  I  do  not 
think  I  have  any  such  experience  as  Dr.  Barnhill.  If  I  operate  on  fifteen 
goiters  in  a  year,  I  have  done  a  great  deal.  That  is  because  we  do  not 
have  many  goiters  come  to  us,  perhaps;  at  any  rate.  I  would  say  this 
here,  that  if  one  wants  to  do  this  work  I  would  suggest  that  the  way  to 
do  it  is  first  to  go  to  a  dissecting  room  and  do  a  lot  of  dissections,  then 
go  to  Crile  and  to  Ma.vo,  stay  in  those  places  about  six  months  and  watch 
all  the  kinds  of  goiters  operated  and  then  come  home  and  try.  That  is,  if 
one  has  to  do  it,  but  I  think  that  Dr.  Dean  is  very  fortunate  in  that  they 
make  the  distinction  they  do;  while  I  myself  have  gone  on  record  that 
it  is  specialty  work.  In  our  affairs,  it  really  is.  The  tracheal  compres- 
sions and  pressures  on  the  recurrent  nerve  come  to  the  laryngologist. 
However,  quite  a  number  are  for  purely  cosmetic  purposes  operated  on 
that  do  go  to  the  surgeon.  I  think  this  work  will  be  done  more  and 
more  by  men  who  are  going  a  little  out  of  the  line  of  work;  and  if 
there  is  an  advantage,  it  is  that  in  doing  this  work  you  perfect  yourself 
in  the  technique  of  external  operations,  which  are  constantly  demanded 
of  the  oto-laryngologist,  such  as  ligation  of  the  carotid. 

There  is  a  point  which  was  not  brought  out,  and  that  is  in  regard  to 
the  section,  the  cutting  of  the  sternothyroid  muscles.  Those  muscles 
come  right  together,  and  the  cutting  of  them  and  subsequent  ligation 
of  them  is  a  very  important  thing. 
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Of  the  internal  thyroid,  I  have  had  two  cases.  For  the  edification 
of  Dr.  Dean's  investigation,  I  may  say  that  lingual  thyroids  and  sub- 
sternal thyroids  are  often  talked  about  as  internal  thyroids,  the  big 
thyroid  under  the  sternum  here  and  the  lingual.  I  have  recently 
removed  a  tumor  from  the  base  of  the  tongue  which  proved  to  be 
thyroid,  one  that  I  removed  postmortem.  The  patient  had  an  infection 
of  that  gland  which  caused  suffocation,  and  postmortem  examination 
liy  coroner's  physician  proved  it  to  be  an  infected  thyroid. 

I)r.  Carniod.v,  Denver.  Colo.:  From  the  drawing  by  Dr.  Barnhill, 
(his  seems  a  very  easy  thing  to  do.  I  have  not  done  very  many,  some- 
(\-here  between  forty  and  fifty,  I  think.  I  began  about  twenty  years  ago 
rather  to  drift  into  it.  I  found  that  paralysis  is  of  very  common  occur- 
rence, more  common  than  you  w'ould  suppose  from  the  writings  of  dif- 
ferent men.  It  is  just  as  common  among  the  experts,  among  the  older 
and  the  famous  men  as  it  is  among  the  younger  surgeons.  I  know  that 
because  I  have  examined  cases  from  those  men  who  have  done  hundreds 
of  them.  Can  they  avoid  it?  Xo,  absolutely  not.  You  agree  with  me, 
don't  you.  Dr.  Beck?  (Dr.  Beck:  Yes,  I  agree  with  you  perfectly.) 
That  is  not  the  surgeon's  fault  at  all.  I  will  justify  myself  in  my  own 
case  because  I  have  an  interne  to  assist  me.  Other  men  have  their  own 
assistant  and  are  a  great  deal  more  careful,  but  still  that  does  not  pre- 
vent the  paralysis.  Manipulation  does  much  harm,  the  formation  of 
infiltration  tissue,  scar  tissue  following  the  healing  causes  paralysis. 
The  paralysis  comes  on  within  a  few  days  to  a  week  or  later.  I  think 
they  usually  get  well:  but  those  that  come  on  from  manipulation  or 
injury  at  the  time  of  operation  usually  remain.  From  some  good  for- 
tune, I  have  had  only  one  case  of  paralysis.  I  think  that  is  very  good 
luck. 

In  many  cases  I  have  removed  the  entire  gland,  and  I  have  found 
that  exception  has  lieen  taken  to  the  entire  removal  of  the  gland,  as 
there  often  is  very  close  adherence  between  the  gland  and  the  isthmus 
and  you  would  have  to  tear  some  tissues  to  get  down  to  that  isthmus. 
I  have  found  within  the  last  year  or  two  that  men  who  are  doing  much 
thyroid  surgery  do  not  remove  the  entire  gland.  I  am  not  quite  clear 
why  they  do  not  do  it:  but  I  know  that  they  leave  a  good  part  of  the 
gland  in, — about  half  it  seems. 

Dr.  Barnhill,  closing;  I  did  not  say  all  that  I  had  wu-itteu.  Had  I 
done  so,  of  course,  I  would  have  said  something  about  cutting  the 
muscles.     You  cannot  get  that  work  done  without  cutting  the  muscles. 

Internal  thyroid:  When  they  talk  about  internal  goiter,  they  mean 
one  of  these  pressure  goiters.  Someone  said  in  writing  a  paper  concern- 
ing corns,  "that  a  corn  it  sticks  in  and  a  wart  it  sticks  out."  And  that 
is  the  way;  if  it  sticks  in  too  much  and  itresses  on  the  trachea,  it  is 
called  by  a  great  many  people  "internal  goiter."  Dr.  Beck's  explanation 
probably  is  the  true  one,  but  with  nine  out  of  ten  it  means  a  pressure 
goiter. 

Dr.  Dean:  Y'ou  never  have  one  without  an  external  swelling,  of 
course. 

Dr.  Bai-nl)ill :      Sometimes  the  swelling  is  very  slow  to  appear. 

In  regard  to  injury  of  the  recurrent  nerve,  with  simple  goiters  I  do 
not  believe  there  is  ever  much  occasion  for  injuring  the  nerve.  The 
nerve  lies  in  a  compartment  liy  itself  outside  what  you  are  dealing  with, 
outside  both  capsules.  The  nerve  and  the  internal  thyroid  artery  run 
ui)  in  this  compartment,  entirely  outside  of  the  field  of  any  iiijury, 
unless  you  tear  through  that  capsule:  it  would  be  a  good  deal  like  trying 
to  injure  something  in  that  hall  through  the  wall.  There  are  two 
capsules  there,  one  a  thick  fibrous  capsule  that  you  would  have  to  go 
through  in  order  to  get  to  that  nerve  to  injure  it  at  all.  Xow-,  some  of 
the  books,  some  of  the  authors  and  some  of  the  operators  say  that  you 
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ought  to  exiiose  the  nerve  in  order  to  see  the  nerve  and  therel)y  avoid 
injury  to  it;  but  if  you  keep  away  from  seeing  it,  1)y  keeping  alongside 
the  external  capsule,  you  cannot  injure  it,  and  I  think  that  is  a  point 
which  ought  to  be  kept  in  mind  all  the  time.  As  Dr.  Beck  says,  an.vone 
who  has  to  do  this  work  ought  to  give  it  the  very  closest  study. 

The  points  that  I  wish  to  make  in  this  paper  are  in  regard  to  the 
avoidance  of  the  glands,  the  avoidance  of  the  parathyroids,  and  how 
to  avoid  them,  also  the  avoidance  of  the  nerve  and  how  to  do  it,  and 
these  little  pictures  will  tell  you  more  about  it  than  I  can. 

Dr.  lioeb:  I  would  like  to  ask  the  Doctor,  does  he  not  think  the 
nerve  is  often  put  out  of  commission  by  the  cicatrix  that  forms. 

Dr.  liai-nhill:  I  do  not  believe  it  need  be.  As  I  said,  I  think  it  ought 
not  to  be,  at  least  in  the  simjjle  goiters  where  there  is  no  infiltration  of 
tissues;  liut  in  carcinomatous  goiters  or  in  large  goiters  where  there 
has  been  pressure  or  some  inflammation,  or  goiters  that  have  been 
injected  with  Ijoiling  water,  as  many  of  them  have  been,  then,  of  course, 
you  are  working  in  a  field  where  you  cannot  do  this  finger  dissection  or 
blunt  dissection,  and  I  think  anyone  then  is  likely  to  injure  the  nerve. 
I  have  seen  a  number  of  these  injuries,  but,  fortunately,  I  have  not 
done  them. 

Dr.  liOeb:  In  what  percentage  did  you  have  what  you  would  call 
marked  oozing? 

Dr.  Barnhill:  None  at  all.  Tie  all  your  vessels  and  you  will  not 
get  that.  You  will  have  quite  a  little  seepage  of  serum  d.uring  the  first 
day.  (I  mean,  during  operation.)  You  will  get  some,  of  course.  I 
do  not  go  into  the  work  without  two  dozen  good  clamps,  and  I  clarap 
everything. 


RE.MOVAL  OF  TONSILS  AND  ADENOIDS  IN  DIPHTHERIA 
CARRIERS. 

By  S.  A.  FRIEDBKKG,  M.  D.,  Chicago,   111. 

The  importance  of  promptly  ridding  the  diphtheria  carrier  of 
diphtheria  bacilli  needs  no  eiiii>hasis.  Not  only  may  the  carrier 
spread  diphtheria,  but  in  children  the  loss  of  school  days  and  the 
difificulties  of  quarantine  are  serious  matters.  In  hospitals  for 
iufeetious  diseases,  the  presence  of  otherwise  healthy  patients  for 
a  prolonged  period,  with  ()ccii]iatioii  of  beds  needed  for  those 
actually  sick  and  with  the  constant  liability  to  ero.ss-infection  is, 
to  say  the  least,  burdensome.  In  this  hospital  it  has  been  found, 
as  will  be  reported  soon  in  detail,  that  dry  and  finely  powdered 
kaolin  properly  applied  materially  shortens  the  necessary  stay  of 
patients  in  the  hospital.  However,  in  the  course  of  observation 
several  instances  have  been  me)  in  \\liirli  the  local  application  of 
kaolin*  seemed  to  be  without  any  eft'ect  on  the  bacilli,  and  in  view 
of  the  very  prompt  disappearance  of  the  bacilli  in  these  cases 
after  tonsillectomy  and  removal  of  adenoids,  it  seemed  advisable 
to  make  a  brief  report  of  the  results. 

Ca.se  1.  Boy,  aged  13,  onset  .Tune  4,  admitted  .Tune  8;  20,000  units 
antitoxin,  a  case  of  moderately  severe  pharyngeal  diphtheria.  Kaolin 
was  applied  daily  from  .June  14  to  .Tune  :'0  but  without  effect,  and  on 
July  31  the  tonsils  and  a  small  amount  of  adenoid  tissue  were  removed. 
The  tonsils  were  large  and  Irregular  with  large  crypts.  The  cultures 
became  negative  immediately  following  the  operation  after  having  been 
positive  for  57  days  before. 

Case  2.  Girl,  aged  14,  onset  Sept.  G,  admitted  Sept.  U;  40,OUO  units 
antitoxin,  a  case  of  severe  pharyngeal  diphtheria.  The  liacilli  persisted 
in  spite  of  the  use  of  kaolin  until  Oct.  21,  and  then  the  tonsils,  which 
were  large  and  with  deep  crypts,  were  removed.  The  cultures  became 
immediately  negative. 

Caxc  .!.  Girl,  8  Vz  years  old,  onset  Oct.  20,  admitted  Oct.  26;  20,000 
units  antitoxin,  a  severe  case  of  pharyngeal  diphtheria.  The  bacilli 
persisted  to  Xov.  27,  and  then  the  tonsils,  which  were  large  and  ragged, 
and  a  moderate  anio\int  of  adenoid  tissue,  were  removed.  The  cultures 
became  promptly  negative  for  diphtheria  bacilli. 

Cfise  4.     Woman,  aged  21,  onset  Nov.   1.5,  admitted  Nov.   17;   25,000 
units  antitoxin,    a   ca.se    of    moderately    severe    pharyngeal    diphtheria. 
The  cultures  from  the  throat  and  nose  continuing  positive,  the  tonsils' 
were  removed  on  Dec.   8,  the  right  being  large,  irregular,  with  many 
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crypts;  the  left  small  and  submerged.  The  cultures  were  positive  tor 
two  days  after  the  operation,  thereafter  negative. 

Case  5.  Girl,  aged  11  years,  onset  Xov.  7,  admitted  Xov.  9;  20,000 
units  antitoxin,  a  moderately  severe  case  of  pharyngeal  diphtheria. 
The  cultures  from  the  nose  being  positive,  the  tonsils,  which  were 
moderately  enlarged,  irregular,  with  numerous  crypts,  were  removed  on 
Dec.  8,  whereupon  the  cultures  became  negative. 

('(i.«f  6.  Boy,  aged  8  %  years,  admitted  as  a  carrier  without  symptoms 
of  intoxication  and  treated  with  kaolin  from  Xov.  7  to  Dec.  13;  then 
the  moderately  enlarged  and  irregular  tonsils  were  removed,  (Dr.  E. 
McGinnis),  the  cultures  immediately  becoming  negative. 

In  none  of  these  patients  did  the  operation  have  any  different 
general  effects  than  it  has  ordinarily.  In  all  of  the  patients  the 
Schick  test  gave  negative  results  just  before  the  operation.  Six 
successive  negative  cultures  were  required  before  the  patients 
were  discharged. 

The  results  obtained  in  this  series  indicate  clearly  that  in  per- 
sistent carriers  it  may  be  necessary  to  remove  the  tonsils  and  ade- 
noid tissue  if  it  is  desired  to  terminate  promptly  the  carrier  con- 
dition. 

The  bacteriological  examination  should  be  made  with  care,  as  it 
is  well  known  that  applications  of  medicinal  agents  may  destroy 
the  bacilli  on  the  surface  while  leaving  unaffected  those  in  the 
crypts  of  the  tonsils  and  the  folds  of  the  adenoid  tissue. 

As  to  the  time  the  operation  should  be  performed,  it  is  perhaps 
advisable  to  wait  two  or  three  weeks  after  the  clinical  recovery 
of  the  patient.  In  case  of  the  chronic  carrier,  no  time  limit  is.  of 
course,  necessar\'. 


A  XEW  METHOD  OF  KETAIXING  THE  DRESSING  AFTER 
THE  :\[ASTOn)  OPERATION— DOING  AWAY  WITH  THE 
HANDAGE  THE  SECOND  DAY  AFTER  OPERATING. 

By   J.    A.    STUCKY.   M.    L>..    I.exinstun,    Ky. 

Oue  of  tile  most  disagi-eeable  things  to  the  patieut,  following 
the  mastoid  operation  is  the  weai'ing  for  days  and  weeks  the 
heavy  dressing  held  in  place  hy  a  bandage  which  must  encircle 
the  head.  In  order  to  do  away  with  this,  a  shield  aud  holder  made 
of  ordinary  fine  copper  wire  netting  nsed  for  screens  is  cut  into 
proper  size,  bent  into  a  saucer  shape,  bound  with  tape,  or  flexible 
metal  tubing,  so  the  shield  can  be  ad.iusted  to  shape  of  head  and 


neck.  The  hitter  binding  is  more  substantial  and  durable.  After 
removing  the  dressing  applied  at  time  of  operation,  usually  in 
24  or  86  liours,  a  light  dressing  is  applied  over  the  incision  and 
cotton  placed  in  the  bowl  of  tlie  external  ear:  these  are  held  in 
place  by  the  sterile  wire  shield  which  is  bound  to  the  head  by  foiu' 
pieces  of  tape  as  shown  in  the  illustrations  Fig.  1  aud  2. 

The  cotton  and  gauze  cau  be  seen  through  the  wire  shield  and 
when  soaked  with  discharge  from  the  wound  cau  l)e  removed  au<l 
fresh  dressing  apj^lied.  This  not  only  adds  to  the  comfort  and 
"good  looks"  of  the  patient,  but  the  woiuid  is  kept  free  froui 
soiled  dressing,  and  has  the  advantage  derived  from  exposure  to 
the  air.  wliii-h  hastens  the  healing  processes. 


AMEKICAX   J.AHVXGOLOGICAL.  RIIINOLOGICAL  AND 
( )T()LOGI('AL  SOCIETY. 


:\IINUTES. 

Tlie  Tweiity-scfoiicl  Aiiuual  fleeting  of  the  Aiiiericiui  Liiryii- 
iiological,  Rhiuological  and  Otological  Society  convened  at  Tlic 
Greenbrier,  Wliite  Sulphur  Sjirings.  West  Virginia,  Jlay  7A\i  and 
6th,  1916. 

The  Societ.v  was  calle<l  to  order  l)y  the  President,  Dr.  S.  I\Iac- 
Guen  Smith  of  Philadelphia,  Pa. 

The  following  nunnbers  registered  duriI^g■  tlie  sessions: 

ALLEN,  JOHN  H Portland,  IVTe. 

ARROWSMITH,   HUBERT Brooklyn,  N.  Y. 

BARNHILL,  JOHN  F Indianapolis,  Ind. 

BECK,  JOSEPH  C Chicago,  111. 

BRIGGS,   H.    H Asheville,  N.  C, 

BROWN,   JOHN  E Columbus,  Ohio. 

BRYANT,   W.   SOHIER New  York,  N.   Y. 

CANFIELD,  R.   BISHOP Ann  Harbor,  Mich. 

CARMODY,  THOS.  B Denver,  Col. 

COATES,  GEO'RGE  M Philadelphia,  Pa. 

COFFIN,   LEWIS   A New  York,  N.  Y. 

CONNOR,  RAY Detroit,  Mich. 

COOPER,   CLAUDE   E Denver,  Col. 

COTT,  GEORGE  F Buffalo,   N.   Y. 

CROCKETT,  EUGENE  A Boston,   Mass. 

GULP,    JOHN   E  .  .  .  .^ Harrisburg,  Pa. 

CURTIS,  H.  HOLBROOK New  York,  N.  Y. 

CUTLER,  FRANKLIN  E Cleveland,  Ohio. 

DAVIS,  GEORGE  E New  York,  N.  Y. 

DAY,  EWING  W Pittsburgh,  Pa. 

DEAN,  LEE'  WALLACE Iowa  City,  Iowa. 

DENCH,   EDWARD   B New  York,  N.  Y. 

DUEL,   ARTHUR   B New  York,  N.  Y. 

DWYER,  JAMES  GARFIELD New  York,  N.  Y. 

EDGAR,  THOMAS  O Dixon,  111. 

EMERSON,   FRANCIS  P Boston,  Mass. 

FAIRBAIRN,  JOHN  F Buffalo,  N.  Y. 

FISHER,  MARK  O Parkersburg,  W.  Va. 

FORBES,  HENRY  HALL New  York,  N.  Y. 

FRANK,    IRA Chicago,  111. 
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GOLDSTEIN,   MAX   A St.  Louis,  Mo. 

GRAYSON,  CHARLES  P Philadelphia,   Pa. 
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HOLMES,   CHRISTIAN   R  .  .  .  . Cincinnati,  Ohio. 

HOLMES,    EDGAR    M Boston,  Mass. 
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HORN,   .lOHN New  York,  X.  Y. 

HUBBARD,    THOMAS Toledo,  Ohio. 

HOWELL,  HAMPTON  P.  .  .  .". New  York,  N.  Y. 

HURD,  LEE  M New  York,  X.  Y. 

IMPERATORI,  CHARLES  .1 New  York,  X.  Y. 

INGALS,  E.  FLETCHER Chicago,  111. 

INGERSOLL,  JOHN  M Cleveland,  Ohio. 

.lACKSON,  CHEVALIER Pittsburgh,  Pa. 

JERVEY,  J.  W Greenville,  S.  C. 

JONES,  CLARENCE  PORTER Newport  News,  Va. 

KITTREDGE,    FRANK    E Xashua,  N.  H. 

KYLE'.  D.  BRADEN Philadelphia,  Pa. 

LAYMAN.  DANIEL  \V Indianapolis,  Ind. 

LEVY,  ROBERT Denver,  Col. 
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LOEB,  H.  W St.  Louis,  Mo. 

LYNAH,   HENRY   LOWNDES Xew  York,  N.  Y. 

LYNCH,   ROBERT  CLYDE .New  Orleans,  La. 

MACKENZIE,    GEO.   W Philadelphia,  Pa. 

.MARQUIS,  GEO.  PAULL Chicago,   111. 

MENGE,    FREDERICK Chicago,   111. 

MERCER,    WM.    F Richmond,  Va. 

MIAL,   LEONIDAS  L New  York,  N.  Y. 

.MILLER,  CLIFTON  M Richmond,  Va. 

-MILLER,    FRANK   E ^ New  York,  N.  Y. 

-MILLIGAN,    ROBERT Pittsluirgh,  Pa. 

.MOONEY,  JAS.  J Buffalo,  N.  Y. 

.MOSHER,   HARRIS   P Boston,  Mass. 

McCLELLAXD,  LEFFERTS   A Brooklyn,  N.  Y. 

McCREADY,  JAS.  HOMER Pittsburgh,  Pa. 

McCULLAGH,  SAMUEL New  York,  N.  Y. 

McKl.NNEY,  RICHMOND Memphis,  Tenn. 

OERTEL,   THEODORE   E Augusta,   Ga. 

PAGE,   LAFAYETTE Indianapolis,  Ind. 

PATTERSON,   JAS.    A Colorado   Springs,   Col. 

PHILLIPS,   WENDELL   C New  York,  N.  Y. 

PIERCE,   NORVAL   H Chicago,   111. 
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RAY,    J.    M Louisville,  Ky. 

RENNER,   W.    SCOTT Buffalo,  N.  Y. 

RICHARDS,  GEORGE  L Fall  River,  Mass. 

RICHARDSON,   CHAS.   W Washington,  D.  C. 

ROY,    DUNBAR Atlanta,   Ga. 

SANDELS,   C.   C Pittsburgh,  Pa. 

SCARLETT,    RUFUS  B Trenton,  N.  J. 

SHURLY,   B.    R Detroit,  Mich. 

SIMPSON,   JOHN   R Pittsburgh.  Pa. 

SKILLERN,   ROSS  HALL Philadelphia,  Pa. 

SMITH,  S.  MacCUEN Philadelphia,  Pa. 

SPENCER,  FRANK  R Boulder,  Col. 

SPRATT,    CHAS.    N Minneapolis,  Minn. 

STEIN,    EDGAR    J Lancaster,  Pa. 

STEIN,    OTTO    JACOB Chicago,  111. 

STUCKY,   J.   A Lexington,  Ky. 

THOMPSON,   JOHN   A Cincinnati,  Ohio. 

THOMSON,    JOHN    J Mt.  Vernon,  N.  Y. 

VANSANT,  EUGENE  L Philadelphia,  Pa. 

WATERMAN,  JAS.  S Brooklyn,  N.  Y. 

WEIL,  ARTHUR  I New  Orleans,  La. 

WELLS,    WALTER    A Washington,  D.  C. 

WHITE,    JOSEPH   A Richmond,  Va. 

WILSON,    HAROLD Detroit,  Mich. 

WISHART.    D.    J.    GIBB Toronto,  Canada. 


KEPORTS  OF  SECTFOX  ilEETINGS, 

J\(  port  of  thf  hJa.^li  rn  anil  Soiithrru  Srctiot'S. 

The  Joint  IMeetiiig-  of  the  Eastern  and  Sonthei'ti  Sections  was 
held  at 'New  Orleans.  La.,  on  Friday  and  Saturday.  ^larch  3rd  and 
4tli.  lOin.  Dr.  S.  :\larr'nen  Smith.  President  of  the  Society  at- 
tended the  meeting  and  in  all  eighty-four  iiienil)ers  and  guests 
enrolled  during  the  course  of  the  meeting. 

Dr.  Otto  Joachim  of  New  Orleans  presented  a  case  for  diagnosis. 

Di-.  Homer  Dupny  of  New  Orleans  presented  two  children  show- 
ing the  good  results  of  i)rolonged  intubation  Avith  a  special  tnbe 
in  eases  of  chronic  hypertrophic  laryngitis. 

Dr.  Arthur  T.  AVeil.  of  New  Orleans  presented  two  children  wifli 
mastoiditis. 

Dr.  W.  I).  Patton.  of  New  Orleans  ])resented  a  case  nf  mastoid- 
itis. 
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Dr.  Urban  Maes  of  New  Orleans,  explained  and  demonstrated 
on  tlie  cadaver  the  method  of  injecting-  the  Gasserian  ganglion 
with  alcohol. 

Dr.  Likely  .Simpson  of  ]\Iemi)liis.  demonstrated  the  Denker  oper- 
ation on  the  maxillary  sinu.s. 

Dr.  Otto  Freer  of  Chicago,  demonstrated  his  method  of  intra- 
nasal operation  on  the  ethmoid  and  frontal  sinus. 

Dr.  R.  C.  Lynch  of  New  Orleans,  presented  two  ])atients  in  each 
of  which  the  larynx  had  been  extirpated  for  malignant  disease — 
the  larynges  were  also  shown. 

Dr.  R.  ('.  Lynch  demonstrated  his  apparatus  for  suspension 
laryngoscopy  and  operated  upon  a  fibroma  of  the  larynx  by  that 
method. 

At  the  Saturday  session,  Di'.  Arthur  1>.  Duel  of  New  York, 
demonstrated  the  radical  mastoid  operation. 

Dr.  J.  C.  Beck  of  Chicago,  demonstrated  his  oper.ilion  on  the 
frontal  sinus. 

Dr.  Otto  Joachim  i)reseuted  a  case  of  lobe  ears  and  the  methods 
of  operation  were  discussed  and  demonstrated. 

The  following  ])apers  were  read: 

(I)  ■"Case  of  Asthenopia  and  Hysterical  Amblyopia  i-elieved 
by  Litraiuisal  Operation."    Dr.  Clifton  Miller,  Richnunul,  Va. 

(II)  "The  Advantages  of  the  Denker  over  other  Operations  on 
the  Maxillary  Sinus,  with  review  of  twenty-one  cases  after  this 
method."     Dr.  Likely  Simpson.  ]\Iemphis,  Tenn. 

(III)  "Pulmonary  Embolus  following  Mastoid  Operation  with 
Report  of  Three  Cases."    Dr.  Geo.  L.  Richards,  Fall  River.  ;\lass. 

(IV)  "Complete  and  Satisfactory  Spontaneous  Radical  .Mas- 
toid Operations  with  Report  of  Cases  and  Presentation  of  X-i-;iy 
Photographs."    Dr.  J.  0.  McReynolds,  Dallas,  Texas. 

On  motion  by  Dr.  Smith  duly  seconded  and  carried  a  hearty 
vote  of  thanks  was  accorded  Dr.  R.  C.  Lynch  and  his  colleagues  ol' 
the  Southern  Section  for  the  excellent  arrangements  that  had  been 
made  not  only  for  a  very  successful  meeting  but  also  for  the  hos- 
l)itable  entertainment  provided. 

There  being  no  further  business,  the  meeting  adjourned. 

JOHN  B.  nxE. 

Chairman  East(M'n  Section. 
ROBERT  C.   LYNCH. 

Cluiirmnn  Soullii'r-n  Section. 
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Ecport  of  the  Middle  and  Wcsiern  Sections. 

The  combined  meeting  of  the  Western  and  iliddle  sections  of 
this  Society  was  held  in  St.  Louis  on  February  21st  and  22nd. 
1916.  There  were  in  attendance  thirty  members  from  the  ^liddle 
Section,  two  members  from  the  Western  Section,  one  from  the 
Eastern  Section,  and  several  visitors  from  without  the  city,  in  ad- 
dition to  members  of  the  local  profession  in  St.  Louis.  Nine  papers 
wei'e  presented  which,  with  their  discussions,  occupied  two  half 
days.  The  afternoon  of  the  first  day  was  devoted  to  operations  at 
the  Barnes  hosi)ital  and  the  morning  of  the  second  day  to  a  de- 
monstration of  lip  reading  by  teachers  and  pupils  of  the  Central 
Institute  for  the  Deaf  of  St.  Louis. 

Wlien  your  chaii-may  of  the  iliddle  Section  was  elected,  the 
realization  of  bis  shortcomings  in  filling  this  position  made  it  self- 
evident  to  him  that  the  real  intention  was  to  elect  the  City  of 
Cleveland  as  chairman  of  the  section  and  to  permit  him  to  act  as 
secretary  to  this  abstract  individual.  It  seemed  best  however,  to 
many  members  of  the  Society,  and  especially  to  your  retiring  pi-es- 
ident.  to  have  this  a  combined  meeting  of  the  Western  and  ^lid- 
dle  sections,  rather  than  a  meeting  of  the  iliddle  section  alone. 
Such  being  the  case  Cleveland  seemed  rather  too  inaccessible  for 
the  Western  men  and  St.  Louis  was  decided  upon  as  being  more 
central.  Although  lamenting  the  honor  of  Mdiich  his  native  city 
was  (leprivi'd.  St.  Louis  became  an  object  of  his  pity  in  that  his 
seiwices  as  secretary  were  thrust  ujjon  her.  while  the  real  burden 
of  the  meeting  fell  largely  upon  the  members  of  the  Society  re- 
siding there.  How  nobly  they  responded  is  known  only  to  those 
who  were  present  at  the  meeting. 

Our  heartiest  thanks  are  due  to  our  local  members,  as  well  as 
to  the  meml)ers  of  the  St.  Louis  Laryngological  Society,  who  at- 
tended our  meetings  in  goodly  numbers  and  tendered  us  a  most 
enjoyable  banquet  on  the  evening  of  our  first  day.  At  noon  of  the 
first  day  we  were  entertained  at  luncheon  by  the  local  members 
of  the  Society.  Especial  mention  should  be  made  of  the  demon- 
stration of  lip  reading.  This  was  most  interesting  and  instructive 
— a  bit  of  missionary  work,  if  you  please,  which  .should  not  fail 
to  have  its  effect.  Your  chairman  also  feels  most  deeply  indebted 
to  the  members  of  the  Society  for  their  hearty  co-operation  in 
making  the  meeting  whatever  success  it  may  have  been.  The 
papers  were  listened  to  attentively  and  the  discussions  were  en- 
tliusiastic   and  interesting.     The  meeting  was  charcterized   b\'   a 
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heartiness  and  iufornuility   liardly  ])ossil)le   in  the  hu-g'ei-  annual 
lueetiiigs. 

lu  eonelndiug  this  brief  report  there  are  certain  facts  to  wliieli 
your  chairman  feels  that  the  attention  of  the  Society  should  be 
drawn.  On  going  over  the  list  of  niembers  of  the  Society,  togetlier 
with  one  of  its  older  members,  there  were  counted  some  sixty 
names  as  belougin.y  to  the  Jliddle  Section,  all  of  which  were 
familiar  to  one  or  both  of  us.  As  belonging  to  the  Western  Sec- 
tion there  were  counted  eighteen  names,  only  seven  of  which  were 
known  to  either  of  us.  In  other  words  the  members  of  the  West- 
ern Section  were  conspicuous  by  their  absence  from  either  the 
annual  or  the  sectional  meetings.  In  view  of  the  facts  in  the 
case  it  would  seem  to  us  that  the  ^liddle  Section  should  go  on 
and  hold  its  meeting  when,  where  and  as  it  pleases,  irrespective  of 
the  Western  Section ;  and  that  this  section  should  be  left  to  its 
own  fate — to  stand  or  fall  as  it  may  be  able.  This  opinion  is  of- 
fered with  due  appreciation  of  the  more  than  usual  effort  made  by 
a  few  mend)ers  of  the  Western  Section  to  be  present  at  the  meet- 
ings and  to  help  render  them  a  success.  It  is  also  offered  in  thr 
belief  that  the  real  trouble  with  the  Western  Section  is  one  of 
geograjjhy  and  is  not  entirely  due  to  lack  of  scientific  interest. 
It  is  quite  improbable  that  our  own  interest  would  rise  to  the 
fc-ver  heat  of  attendance  upon  a  sectional  meeting,  with  its  en- 
tailed sacrifice  of  time  ;ind  mone.\'.  if  we  expected  but  a  few 
months  later  to  attend  the  annual  meeting,  at  tiu'  exjiense  of  a 
similar  sacrifice. 

Kespeet fully  sultmitted, 

W:\r.  B.  CIIA^MBERLIN, 

Chairman  .Middle  Seel  ion. 

TII()?iIAS  E.  CARMODY, 

Chairman  Western  Section. 
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EXECUTIVE  SESSIONS. 
May  5-6.  1916. 
Elfclion  of  FtUoirs : 

Jolm  ^laekenzie  Brown,  il.  D..  Los  Angeles,  Cal. 
Franklin  E.  Cutler.  ]\I.  I)..  Clevelaucl.  O. 
Claude  E.  Cooper,  il.  D..  Denver.  Colo. 
John  W.  Durkee.  :M.  D..  Brooklyn.  X.  Y. 
Thomas  ().  Edgar.  M.  D..  Dixon.  111. 
Ira  Frank.  M.  D..  Chicago.  111. 
Louis  K.  Guggenheim.  ;\I.  D..  St.  Louis,  ]Mo. 
Hampton  P.  Howell.  ,AI.  D..  Xew  York.  X.  Y. 
Charles  Johnstone  Imperatori.  }>[.  I)..  Xew  York. 
Harold  AYilson.  M.  D..  Detroit.  :\Iich. 

Appointiiiy  of  Coin»utti(S. 

Auditing  Committee — Dr.  E.  Fleteher  Ingals.  Dr.  Francis  P. 
Emerson. 

Xominating  Committee — Dr.  "Wendell  C.  Phillips.  Dr.  J.  A. 
Stueky.  Dr.  Robert  Levy.  Dr.  Harris  P.  ilosher.  Dr.  C.  R.  Holmes. 

E(  port  of  lh<   S<  in  ffirtj. 

To  the  Fellows  of  the  American  Laryngological.  Rhinological  and 

Otologieal  Society. 

Gentlemen : 

The  Secretary  takes  pleasure  in  reporting  that  the  Society's 
membership  today  consists  of  three  hundred  and  thirteen  Fellows 
and  twenty-two  Honorary  Fellows. 

Ten  years  ago  when  your  Secretary  assumed  office,  the  member- 
ship was  two  hundred  and  sixty-seven.  It  has  increased,  accord- 
ingly, forty-six.  This  represents  in  every  way  a  healthy  develop- 
ment in  that  period. 

It  has  been  the  policy  of  the  Society  to  take  in  only  tirst-class 
men.  and  to  this  end  during  all  these  years  your  Council  has  ex- 
ercised the  greatest  care  in  selection. 

There  has  been  one  resignation  during  the  jiast  \ear.  that  of  Dr. 
James  L.  Kent.  Pulaski.  Va.  We  have,  however,  sustained  an  over- 
whelming loss  in  the  death  of  three  of  our  most  distinguished  and 
honored  members.  Dr.  John  E.  Sheppard.  Dr.  John  0.  Roe  and 
Dr.  "William  L.  Ballenger.  The  unwavering  loyalty  and  faith- 
fulness of  these  beloved  Fellows  contributed  in  no  little  degi-ee  to 
the  success  which  the  Society  enjoys  at  present. 
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Recognition  should  not  fail  to  be  made  of  the  untiring  labors  of 
the  Chairman  of  the  Publication  Committee.  Dr.  George  L.  Rich- 
ards. 

The  Council  has  held  two  meetings  during  the  past  year. 
Respectfully  submitted. 
(Signed.)  THO:\rAS  J.  HARRIS.  Secretary. 

Gloved  and  seconded  that  the  report  be  received  and  adopted. 
Carried. 

I\(poii  of  Triasurer. 

Ewing  W.  Day.  Treasurer,  in  account  with  the  American  Laryugolog- 
ical,  Rhinological  and  Otological  Society. 

i?fi-,'i>/.«. 
CHECKING    ACCOUNT. 

Cash  on  hand  June  7.  191.5 $207.44 

To    246   Current   Dues   at   $10.00 $2,460.00 

To  19  Dues  1914-191.5  at  $10.00 190.00 

To    32    Initiation   Fees   at   $10.00 320.00 

To  Transactions:    (  Paid  Mercury  Pub.  Co.  $34.65)  18.00 

Collection   on   Checks .10 

$2,988.10 

Total    : $3,195.54 

Dishiirscmenls. 
Expenses  for  Annual  Meeting  1915. 
Dr.  Ley  McAfee: 

Expenses    $89.20 

Reporting     50.00 

Abstracting  and  Copying  Papers 111.00 

$250.20 
Entertainment  Committee. 
Dr.  S.  A.  Friedberg: 

Deficit  on  Annual  Dinner $30.50 

Stereopticon  services 2.50 

Hotel  LaSalle:  Telegrams,  etc 2.22 

$35.22 

Total  Expenses  for  Annual  Meeting $285.42 

Expenses  of  Officers. 

.June,  1915,— November,  1915 $102.66 

November,   1915. — May.   1916 166.29 

$268.95 
Treasurer: 

Security   Bond    $5.00 

Stamps    13.00 

Safe  Deposit  Box 10.00 

Safe  Deposit  Box 5.00 

$33.00 


Total  Expenses  of  Officers $301.95 
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Transactions. 

Mercury  Publishing  Co ?S1S.84 

Mercury  Publishing  Co.   Post  Cards.  Postage. 

etc SI. 81 

Mercury  Publishing  Co.,  Cuts 12.00 

Total  cost  of  Transactions $912.65 

Dr.  Geo.  L.  Richards: 

Publication  Committee .Vj4.4S 

$987.13 

Printing. 

Andrew  Loucks $  1  09.0.'j 

Miscellaneous. 

J.  F.  Newman,  Medal $42.00 

Mary  C.  McGarvy,  Typewriting,  etc 5.00 

Dr.  Edith  T.  Waldie,  Rebate  on  Money  Order  10.00 

$57.00 

Total  Expenses $1720. r)5 

Receipts  Year   1915-1916 $3,195.54 

Expenses  Year  1915-1916 1,720.55 

Balance $1,474.99 

Audited  and  found  correct, 

E.   FLETCHER   INGALS, 
FRANCIS   P.   EMERSON. 

YEAR   1915-1916. 

RESERVE    ACCOUNT    AND    INVESTMENTS. 

Sri-ifil^ts. 

Dividends.    100   Shares   Penn.    Railroad $300.00 

I.'ividends.  40  Shares  Tnion  Switch  and  Signal..  240.00 
Interest  on  S  Cresson  Borough  School  Bonds.  .  .  .  180.00 
Interest    on    Savings   Account 10.23 

.$730.23 

ESTIMATED    VALUE    OF     INVESTMENTS. 

100    Shares  Penn.   Railroad $5,650.00 

40   Shares  Union  Switch  &   Signal 4,391.00 

8    Cresson  Borough  School  Bonds  ($500  par)  .  .    4,037.35 
Savings  Account,  Peoples  National  Bank 1,004.42 

Total  Value    $15,082.77 

Gloved  and  seconded  that  the  report  of  tlie  Treasurer  be  re- 
ceived and  adopted.     Carried. 

Ticport  of  Libran'a)). 

:\[ay  1st.  UHG. 

Reprints  iireviousl.v  tiled 24119 

Reprints  received.   1916 257 

Total    2756 

(Signed!  II.  IIOLBROOK  (TRTIS. 

Moved  and  seconded  that  the  report  be  received  and  adopted. 
Carried. 
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h'(  port  of  the  C'o>iiiiiitt((  on  XoniiiwMoii-t. 

President — Thomas  J.  Harris,  New  York  C'ify. 

Vice-Presidents — Eastern  Section,  l)i'.  John  h\  Ciilp.  llarris- 
l)urg.  Pa.  ^liddle  Section,  Dr.  John  E.  J>rown,  ('olunjbns,  Ohio. 
Western  Section,  Dr.  James  A.  Patterson.  Colorado  Springs,  ("ol. 
Sonthern  Section,  Dr.  Richmond  ^IcKinney,  Memphis,  Tenn. 

Secretary — Dr.  William  Henry  Haskin,  New  York  City. 

Treasurer,  Dr.  Ewing  W.  Day,  Pittsburgh,  Pa. 

Members  of  Council — Dr.  S.  MacCuen  Smith,  Pliiladclphia.  I'a.: 
Dr.  Thomas  H.  Halstead.  Syracuse.  N.  Y. :  Dr.  Walter  A.  Wells. 
Washington,  D.  C. 

Library  Committee — Dr.  H.  Holbrook  Curtis.  New  York  City; 
Dr.  Ross  Hall  Skillern,  Philadelphia,  Pa.:  Dr.  Tallmt  R.  Chambers, 
Jersey  City,  N.  J. 

Publication  Connnittee — Dr.  George  L.  Richards.  Fall  River. 
Mass.;  Dr.  Samuel  J.  Kopetzky.  New  York  Cit>' :  Dr.  Arthur  I. 
Weil,  New  Orleans,  La. 

It  was  moved  and  seconded  that   the   report   be   received   and 
adopted.      Carried. 
IjBcpori  of  the  Committee  on  the  Teaeliiny  of  Oto-Larijiujologji  in 

I'ndevdradvate  and  Posf-Graduate  Medical  Colleger. 
Dr.  1).  J.  Gibb  Wishart,  Chairman,  reported  as  follows: 

Your  Committee  ujion  the  Teaching  of  Oto-Larj-ugology  in 
Undergraduate  and  Postgraduate  .Medical  Schools,  begs  to  make 
their  report  as  follows  : 

"Since  our  last  annual  meeting,  two  sessions  of  the  Joint  Com- 
mittee, representing  the  American  Laryngological  Society,  the 
American  Laryngological  Association,  the  American  Academy  of 
Ophthalmology  and  Oto-Laryngology,  the  section  of  Oto-Laryng- 
ology  of  the  American  ^Medical  Association,  and  our  own.  have 
been  held,  one  in  Philadelphia  in  January,  and  another  dnring 
the  daj^  preceding  our  present  meeting.  These  (u)mmittec  meet- 
ings have  been  largely  attended,  and  a  great  amount  of  interest 
has  ])een  shown  by  each  indi\-i(lnal,  and  a  lot  of  liai'd  work  has 
been  done. 

The  Joint  Committee  have  come  to  an  agreement  upmi  the  cpics- 
tion  of  the  undergraduate  study,  and  reconnnend  that  the  fol- 
lowing be  the  schedule  of  work  which  we  recommend  to  the 
universities  and  teaching  liodies  in  medicine,  as  the  mininuim  cur- 
ricnlnm  which  should  be  otifered  every  medical  student. 

1st.  That  each  student  of  medicine  be  entitled  to  receive  suf- 
ficient instruction  in  Oto-Lar\iigologv  to  enable  him  to  deal  witli 
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the  i)arts  i/oiireriied  <is  intelligently  as  'with  the  rest  of  the  human 
lioily. 

2nd.  That  for  this  purpose  he  should  be  familiar  with  the 
anatomy  of  the  parts,  possess  a  practical  working  knowledge  of 
the  simpler  instruments  of  examination,  be  able  to  recognize  fam- 
iliarly the  normal  appearance  of  the  stnictiires,  be  practically  ae- 
([uainted  with  the  pictures  presented  by  the  acute  inflammations, 
and  the  commoner  diseases  of  the  organs  involved,  and  know  how 
to  treat  the  same.  He  shoiild  further  be  instructed  to  recognize 
the  symptoms  of  serious  complications,  the  wisdom  of  early  as- 
sociating the  greater  knowledge  of  the  specialist  in  the  care  of  his 
jiatient  and  the  dangers  associated  Avith  all  operations  upon  the 
jiarts  involved,  except  in  the  hands  of  the  competently  trained 
specialist. 

;^rd.  That  the  course  of  instruction  shoidd  embrace  clinical  and 
didactic  teaching,  preferably  intermingled,  the  clinical  to  be  great- 
ly in  excess  of  the  didactic,  at  least  in  the  proportion  of  three  to 
one. 

-Ith.  The  instruction  to  be  given  to  groups  of  students  in 
classes  of  not  more  than  six.  each  receiving  individual  iiLstructiou, 
and  this  together  with  the  didactic  work,  should  extend  over  a 
])criiMl  of  not  less  than  sixty  credit  or  one  hundred  full  hours  in 
the  time  of  each  student. 

r)th.  That  operations  should  not  form  any  part  of  the  course, 
exceiit  that  in  so  far  as  may  be  possible,  each  student  should  be 
permitted  to  assist  at  the  performing  of  the  simpler  varieties,  that 
he  may  have  some  knowledge  of  the  metliods  of  procedure  and  the 
objects  sought. 

6th.  That  a  special  separate  examination  in  Oto-Laryngology, 
preferably  clinical,  conducted  by  the  Professors  of  Otology  and 
Laryngology,  form  a  part  of  the  final  examination  of  every  uni- 
versity and  college. 

The  Committee  also  recommend  that  a  copy  of  these  resolu- 
tions be  forwarded  to  the  medical  faculty  of  every  university  and 
college  of  medicine,  as  well  as  to  every  state  or  provincial  ex- 
amining board,  in  the  Ignited  States  and  Canada. 

Coming  to  the  more  serious  question  of  the  proper  prejiaration 
for  specializing  in  Oto-Lar^^agology.  the  Committee  is  not  in  a 
position  to  rejiort  at  present,  although  they  have  given  a  great 
deal  of  consideration  to  the  subject.  Kecognizing  that  this  por- 
tion of  theii-  work  is  of  too  serious  a  nature  to  allow  of  anv  hasty 


MINUTE!^.  425 

or  ill-considered  action,  the  Joint  Conimittee  recommend  thiit  oarh 
Society  or  Association  .should  continue  its  representatives  upon 
the  Joint  Committee,  until  final  action  can  be 'taken. 

1  beg,  therefore,  to  move  that  this  report  be  approved  and 
adopted,  and  that  the  Committee  be  continued. 

It  was  moved  and  seconded  that  the  report  be  received.  It  was 
also  moved  that  the  report  be  adopted,  and  that  the  Committee 
be  thanked  for  their  work  and  that  it  be  asked  to  continue.  Sec- 
onded.    Carried. 
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Report  of  tiik  Coiimittee  ox  Necrology. 

The  Committee  on  Necrology  has  to  report  three  deaths  during 
the  past  year:  Dr.  John  E.  Sheppard  of  Brooklyn.  Dr.  John  0.  Roe 
of  Rochester,  and  Dr.  William  L.  BallenKer  of  Chicago. 


Dr.  John  E.  Sheppard,  boi'u  June  1,  1859,  died  September  13, 
1915,  was  a  man  of  wonderful  ability.  lie  was  one  of  the  earlier 
workers  in  advanced  Otology  in  this  country,  and  received  most 
of  his  instruction  in  Loudon.  Berlin  and  Vienna.  Dr.  Sheppard 
was  exceedingly  well  known  as  an  Otologist  and  was  also  well 
known  as  an  instructor  in  his  specialty.  He  oeenpied,  at  different 
times,  the  Chair  of  Otology  in  the  New  York  Polyclinic  and  in 
the  Long  Island  College  Hospital.  His  many  hospital  appoint- 
ments, together  with  a  large  private  practice,  gave  him  an  ex- 
traordinarily M"ide  field  of  clinical  experience.  All  who  knew  Dr. 
Sheppard  loved  him  as  a  friend,  and  no  one  could  meet  him  with- 
out being  impressed  by  his  sterling  integrity  and  his  great  de- 
votion to  his  profession.  His  loss  will  be  moui'ued  not  only  by  his 
many  professional  friends,  but  by  a  large  clientele — who  will  feel 
not  only  the  loss  of  a  professional  adviser,  but  also  the  counsel  of 
one  of  whom  they  had  become  endeared  by  many  ties  of  friend- 
ship. Dr.  Sheppard  was  a  charter  member  of  the  American 
Laryngological,  Rhinological  and  Otological  Society,  and  re- 
inained  a  member  of  our  body  until  his  death.  It  is  with  sincere 
regret  that  we  are  obliged  to  record  his  demise. 


Dr.  John  O.  Roe  of  Rochester — born  February  .'>rd.  1>49:  died 
December  24.  1915 — was  one  of  the  pioneers  in  Rhinology  in  this 
country.  Devoting  his  attention  almost  exclusively  to  this  branch, 
he.  by  his  ability  and  persistent  work,  rapidly  acquired  a  reputa- 
tion second  to  none  not  only  in  this  country  but  abroad.  Dr.  Roe 
was  of  a  retiring  disposition,  and  it  was  oul.v  those  who  had  the 
honor  of  knowing  him  well  who  thoroughly  appreciated  his  many 
sterling  qualities.  It  might  be  said  that  in  the  particular  branch 
of  the  specialty  in  which  Dr.  Roe  was  chiefly  interested  he  stood 
alone.  His  advances  iu  plastic  surgery  of  the  nose  will  ever  re- 
main a  living  testimonial  to  his  operative  skill.    Those  of  ns  who 
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had  the  honor  of  knowing  Dr.  Roe  intimately  mourn  the  loss  not 
only  of  a  distinguished  confrere,  but  of  a  genial  and  trusted 
friend.  Dr.  Roe  was  a  charter  member  of  the  American 
Laryngological.  Rhinological  and  Otologieal  Society,  and  re- 
mained a  Fellow  of  this  Society  until  the  time  of  his  death. 


Dr.  AVilliani  L.  Ballenger — horn  1861,  died  December  21.st,  1915 
— was  one  of  the  most  brilliant  of  the  younger  members  of  our 
Society.  Dr.  Ballenger  became  a  member  of  the  American  Laryn- 
gological, Rhinological  and  Otological  Society  in  1900,  and  remained 
one  of  our  Fellows  until  his  death.  Although  a  comparatively 
young  man,  Dr.  Ballenger  had  done  much  to  advance  the  specialty 
with  which  he  was  identified.  Dr.  Ballenger  was  a  broad  man, 
devoting  his  time  about  equallj'  to  the  three  branches  of  the  spe 
cialty.  lie  was  perhaps  lietter  known  as  a  Rhinologist  than  in  any 
other  capacity,  although  he  was  an  authority  both  as  a  LarjTigologist 
and  Otologist.  His  work  on  "Diseases  of  the  Ear,  Nose  and 
Throat",  published  in  1908,  immediately  became  a  recognized  text- 
book for  the  student  and  a  book  of  reference  for  the  practitioner. 
Its  last  edition  remains  a  monument  to  his  industry  in  his  profes- 
sion. Dr.  Ballenger 's  genial  personality  will  never  be  forgotten  by 
those  who  knew  him  well.  He  was  seldom  absent  from  any  of  our 
sessions,  and  all  of  ns  listened  with  interest  whenever  he  spoke. 
His  loss  will  be  deeply  felt  not  only  by  the  members  of  this  Society, 
i)ut  by  the  medical  profession  at  large. 
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Report  of  ('oiitiiiittct  on  Sections. 

Mr.  President  aud  .Members  of  the  Couiu-il:  Your  Com- 
mittee, appointed  for  the  purpose  of  considering  the  (juestion  of 
Sections,  desires  to  report  as  follows : 

(1)  That  the  Sections  be  continued. 

(2)  That  there  be  five  Sections,  to  be  known  as  the  Eastern 
Section,  j\liddle  Section.  Southern  Section,  Western  Section,  and 
Pacific  Section. 

(3)  That  these  Sections  l)e  divided  in  accordance  with  the 
accompanying  map. 

(4)  That  Quebec  and  Ontario  and  the  ^Maritime  Provinces  be 
placed  in  the  Eastern  Section;  that  Winnipeg.  ^Manitoba  and 
British  Columbia  be  placed  in  the  W^estern  Section;  and  that 
Cuba  be  placed  iu  the  Southern  Section. 

Your  Committee  further  desires  to  emphasize  the  fact  that 
the  Sections  have  been  established  not  solely  for  the  purpose 
of  presenting  papers  and  conducting  other  scientific  exercises, 
but  also  for  the  jiurpose  of  enlarging  the  scope  and  membership 
of  the  parent  organization.  In  order  that  this  latter  purpose 
may  be  accomplished,  it  is  urged  that  each  Vice-President  be 
instructed  to  condiict  an  active  campaign  for  new  members. 
Eespectfully  submitted, 

EGBERT  LEVY.    Chairman. 

JOS.  A.  WHITE. 

B.     R.     SHURLEY. 

It  was  moved  that  the  report  be  received,  and  that  the  Secre- 
tary be  authorized  to  give  notice  of  the  proposed  amendment 
to  the  Constitution  regarding  the  Sections,  to  be  i)assed  ujion  at 
the  next  Annual  fleeting.     Seconded.     Carried. 

Court  of  Inquirii. 

Resolved  that  a  committee  of  three  be  appointe<l  liy  the  i'resi- 
dent  to  be  known  as  the  Court  of  luquiri/. 

The  duties  of  this  Committee  shall  be  to  adjudicate  all  claims 
regarding  the  ])riority  of  oprriifio)is;,  of  inafrunients,  or  of 
jnethods  emjiloNcd  in  the  treatment  of  diseases  of  the  Ear,  Nose. 
and  Throat. 

The  Connnittee  shall  report  at  the  Annual  Meeting  their 
findings  on  such  cases  as  have  been  referred  to  them  liv  members 
of  this  Society. 
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JlacKenty,  John  Edmund 48  West  54th  St.,  New  York 

:\IacKenzie,  George  W 1881  Chestnut  St.,  Philadelphia,  Pa. 

MacPherson,  D 616  iladison  Ave.,  New  York 

Makuen,  G.  Hudson 1627  Walnut  St.,  Philadelphia 

Malcolm,  Percy  E.  I) 410  Park  Ave.,  New  York 

.Martiiu^z.  Emilio 56  Neptune  St..  Havana.  Cuba 

Marquis,  George  Paull 81  North  State  St.,  Chicago,  HI. 

Mason,  Wul  Beverly.  .  .1217  Connecticut  Ave.,  Washington,  D.  C. 

:\[atthews,  Justus 123  South  :\[ain  St.,  Rochester,  Minn. 

Cleans,  Chas.  S 677  North  High  St..  Columbus,  Ohio 

]\Ieuge,  Frederick 25  East  Washington  St.,  Chicago,  HI. 

fiercer,  Wni.  F 400  West  Grace  St.,  Richmond,  Va. 

Mial,  Leonidas  L 23  West  36th  St.,  Ne\v  York 

IMiller,  Clifton  I\r 217  Ea.st  Grace  St.,  Richmond,  Va. 

Jliller.  Prank  E 22  West  31st  St.,  New  York 

Miller,  H.  Edward... 810  iMdropolitan  Bldg..  St.  Louis,  Mo. 

Milligan,  Robert Westinghouse  Bldg..  Pittsburgh.  Pa. 

Mooney,  Jas.  J 490  Delaware  Ave..  Buffalo.  N.  Y. 

:Moore,  Thomas  W 1048  Third  Ave.,  Huntington,  W.  Va. 

:\roorhead,  Robt.  L 247  IMadison  St.,  Brooklyn,  N.  Y. 

Jlorgenthau,  George 104  S.  ^Michigan  Blvd.,  Chicago.  HI. 

Mosher,  Harris  P 828  Beacon  St.,  Boston,  Mass 

Moss,  Roliei-t  E Hicks  Bldg.,  San  Antonio,  Tex. 
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Plunger.  Carl  E Waterbury,  C'oim. 

]\Inrphy,  John  W 4th  and  Vine  Sts.,  Cincinnati,  Ohio 

^lurray,  Gilbert  D 516  Spruce  St.,  Scranton,  Pa. 

:SIyer.s,  Harry  L Taylor  Bldg.,  151  Granby  St.,  Norfolk,  Va. 

.Myles,  Robert  C 11  E.  48th  St.,  New  York 

;\lcCaw,  Jaine.s  F 114  Sterling  St.,  Watertown,  N.  Y. 

:McClellaud,  Lefterts  A 78  McDouough  St.,  Brooklyn,  N.  Y. 

^IcCoy,  John  J 157  West  73rd  St.,  New  York 

McCready.  Jas.  Homer 816  Empire  Bldg.,  Pittsburgh,  Pa. 

-McCullagh,  Samuel 108  W.  58th  St.,  New  York 

McKernon,  Ja.s.  F 62  West  52nd  St.,  New  York 

McKimmie.  O.  A.  :\1 1330  Mass.  Ave.,  N.  W.  Washington,  D.  C. 

^IcKinney  Richmond ^lemi)liis  Trust  Bldg.,  ilemphis,  Tenn. 

]\lcLaTn-y,  Frank  H AV^estport,  Conn. 

:\IcReynolds.  John  O Trust  Bldg.,  Dallas,  Tex. 

Nardin,  AValter  H Bleckley  Bldg.,  Anderson,  S.  C. 

Ocrtel,  Theodore  E Augusta,  Ga. 

Off.  Henry  J .  .  1]5  South  20th  St.,  Philadelphia,  Pa. 

O'Kelley,  Jas.  P .501  Alacheca  Bldg.,  New  Orleans,  La. 

Oppenheimer,  Seymour 45  East  60th  St.,  New  York 

Packard,  Francis  R 304  South  19th  St.,  Philadelphia,  Pa. 

Page,  John  R 127  Ea.st  62nd  St.,  New  York 

Page,  Lafayette 224  N.  Jleridian  St.,  Indianapolis.  Ind. 

Park,  J.  Walter 32  North  2nd  St.,  Harrisburg,  Pa. 

Parker,  Edward  F 70  Hassel  St.,  Charleston,  S.  C. 

Patterson,  Jas.  A 214  Burns  Bldg.,  Colo.  Springs,  Colo. 

Phillips,  Wendell  C 40  West  47th  St..  New  York 

Pierce,  Norval  H 22  E.  \Vashington  St.,  Chicago,  111. 

Pischell,  Kaspar 135  Stockton  St.,  San  Francisco,  Cal. 

Rae,  John  B 247  West  70th  St.,  New  York 

Ray,  .J. 'SI .432  West  Chestnut  St.,  Louisville,  Ky. 

Reik.  Andrew  J.  N 506  Cathedral  St..  Baltimore,  :\ld. 

Reik,  Henry  0 506  Cathedral  St.,  Baltimore,  ild. 

Renner,  W.  Scott 341  Linwood  Ave.,  Buffalo,  N.  Y. 

Richards,  George  L 124  Franklin  St.,  Fall  River,  ilass. 

Richards,  John  D 8  East  54th  St.,  New  York 

Richardson.  Charles  W..1317  Connecticut  Ave.,  W^ashingtou,  D.  C. 

Roberts,  Walter 33  South  lOth  St.,  Philadelphia,  Pa. 

Roberts.  W.  Humes 461  East  Colo.  St.,  Pasadena,  Cal. 

Robinson,  John  A 40  East  41st  St.,  New  York 

Root,  Arthur  G 218  States  St.,  Albany,  N.  Y. 

Rosenheim,  Sylvan 1710  Linden  Ave.,  Baltimore,  Md. 
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Koss,  George  T 456  ^laekay  St.,  ilontreal,  Cau. 

Roy,  Dunbar Grand  Opera  House  Block,  Atlanta,  Ga. 

Saudels,  C.  C :  ."Westiughouse  Bldg.,  Pittsburgh,  Pa. 

Sauer,  AVm.  E Grand  and  Washington  Aves.,  St.  Louis,  Mo. 

Scarlett,  Eutus  B 78  North  Clinton  Ave.,  Trenton,  N.  J. 

Scruton,  William  A..- 27  E.  57th  St.,  New  York 

Scnseney,  Eugene  T 308  Lister  Bldg.,  St.  Louis,  Mo. 

Sharp,  J.  Clarence 62  West  ^eth  St.,  New  York 

Shattuck,  Warren  S 160  Clinton  St.,  Brooklj'n,  N.  Y. 

Shorter,  J.  II Macon,  Ga. 

Shurly,  B.  K 32  AVest  Adams  Ave.,  Detroit,  Mich. 

Simpson,  John  R Westiughouse  Bldg.,  Pittsburgh,  Pa. 

Skillern,  Ross  Hall 2032  Chestnut  St.,  Phila.,  Pa. 

Sluder,  Greenlield 3542  Washington  x\.ve.,  St.  Louis,  Mo. 

Smith,  A.  John Yonkers,  New  York 

Smith,  Harmon 44  West  49th  St.,  New  York 

Smith,  Owen 692  Congress  St.,  Portland,  ile. 

Smith,  S.  MacCuen 1429  Spruce  St.,  Philadelphia,  Pa. 

Smith,  AY.  Harvey 250  Donald  St.,  Winnipeg,  Manit. 

Smith,  E.  Terry 75  Pratt  St.,  Hartford,  Conn. 

Smyth,  Herbert  E 376  John  St.,  Bridgeport,  Conn. 

Solenberger,  Amos  R..825  North  Nevada  Ave.,  Colo.  Springs,  Colo. 

Sondei-n,  Paul  F 16  Church  St.,  Jloutelair,  N.  J. 

Spencer,  Frank  R Physicians'  Block,  Boulder,  Colo. 

Sparry,  Fred'k  X 33  College  St.,  New  Haven,  Conn. 

Spratt.  Charles  N Reid,  cor  9th  St,  and  Nicollet  Ave. 

^linueapolis,  iliun. 

Steel,  George  E 256  W.  79th  St.,  New  York 

Stein,  Edgar  J 234  North  Duke  St.,  Lancaster,  Pa. 

Stein,  Otto  Jacob 30  North  Michigan  Ave.,  Chicago,  111. 

SteiTett,  John  Kennedy 320  Smith  Blk.,  Pittsburgh,  Pa. 

Stickle,  Charles  Waldo 130  ilontague  St.,  Brooklyn,  N.  Y. 

Stillman,  F.  L 118  East  Broad  St.,  Columbus,  Ohio 

Stout,  George  C 1611  Walnut  St.,  Philadelphia,  Pa. 

Stucky,  J.  A The  :McClelland  Bldg..  Lexington,  Ky. 

Sullivan,  Juo.  Jos.,  Jr., 402  Wyoming  Ave.,  Serauton,  Pa. 

Tlieisen.  Clement  F 172  Washington  Ave.,  Albany,  N.  Y. 

Thigpen,  C.  A 13  South  Ferry  St.,  ]\Iontgomery,  Ala. 

Thigpen,  F.  AI 13  South  Ferry  St.,  Montgomery,  Ala. 

Thompsou,  John  A 628  Elm  St.,  Cincinnati,  Ohio 

Thomson,  John  J 3  Park  Ave.,  Mt.  Vernon.  N,  Y. 

'I'lirashcr,  A.  B N.  E.  Cor.  7th  and  Race  Sts..  Cincinnati,  Oliio 
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Thrasher,  Wade X.  E.  Cor.  7th  aud  Race  Sts.,  Cincinuati,  Ohio 

Trowbridge,  D.  H Fresno,  Cal. 

Tuui.s.  Jos.  P St.  Martins.  Philadelphia.  Pa. 

Turubull,  Thomas 835  Wheatou  Ave.,  Allegheny,  Pa. 

Vail.  Derriek  T 2-t  Ea.st  8th  St..  Cincinnati,  Ohio 

Vanderhoof,  Don  Allison 825  X.  Xevada  Ave. 

Colorado  Springs,  Colo. 

Vansaut,  Eugene  L.. 1929  Chestnut  St.,  Philadelphia,  Pa. 

Voislawsk.v,  A.  P 128  West  59th  St.,  Xew  York 

Yoorhees,  Irving  Wilson. .  14  Central  Park  West,  X'ew  York,  X.  Y. 

Wagner.  Henry  L 2303  Bush  St..  San  Francisco,  Cal. 

Wales,  Ernest  DeW. .  .  .  605  Hume-^Mansur  Bldg..  Indianapolis,  lud. 

Waterman,  Jas.  S fi76  St.  Marks  Ave.,  Brooklyn,  X.  Y. 

Webster,  George  A -119  Boylstou  St.,  Boston,  Mass. 

Weil.  Artliur  1 602  Perrin  Bldg.,  Xew  Orleans,  La. 

Wells,  Walter  A The  Roehambeaii.  Washington,  D.  C. 

AVhite,  Joseph  A 200  East  Franklin  St.,  Riclimond,  Va. 

Whiting,  Frederick 19  West  47th  St.,  Xew  York 

Wiener,  Alfred 616  Madison  Ave.,  Xew  York 

Wilson,  Harold 15(11  David  Whitney  Bldg.,  Detroit,  :Mieh. 

Wilson,  Xorton  L 410  Westminster  Ave.,  Elizabeth,  X.  J. 

Winslow,  Jobn  R The  Latrobe  Apts.,  Charles  &  Read  Sts. 

Baltimore,  :\[d. 

Wishart,  D.  J.  Gibb 45  Grasvenor  St.,  Toronto,  Can. 

Wood,  George  B 129  South  18th  St.,  Philadelphia,  Pa. 

Woodward,  Jobn  F 153  Granby  St.,  Xorfolk.  Ya. 

Worthiugton.  Thos.  C 1022  iEadisou  Ave.,  Baltimore,  Md. 

Yates,  D.  G 149  West  81st  St.,  Xew  York 

Yankauer,  Sidney G16  iladison  Ave.,  Xcav  York 

IIOXORARY    FELLOWS. 

Ballance,  C.  E 106  Harley  St.,  London,  W^.,  Eng. 

Bell.  Alex.  Graham 1331  Connecticut  Ave.,  X.  W., 

Washington,  D.  C. 

Chiari,  Ottokar Bellariatrasse  12.  Vienna,  Austria 

Gradenigo.  Gius Corso  Vittorre  Emmanuele  44,  Turin,  Ital.v 

Grant.  Dundas 18  Caveudish  Square.  London.  W.  Eug. 

Heryng.  T Jasna  10,  Warsaw,  Poland.  Russia 

Jau-sen.  A Hardeubergst  12,  Berlin,  Germany 

Karwowski,  C Warsaw,  Poland,  Russia 

Killian,  Gustav Berlin,  Germany 

Law,  Edward 8  Wimpole  St.,  Cavendisli  Sq..  London,  Eug. 
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Love.  -JaiiK's  Kerr 6.50  Shii-ld.s  Koad.  Pollokuhields, 

(ilasgow,  Scotland. 

Jjiic.  II 54  Rue  de  Vareuiie,  Paris 

JMatJntyre,  John IT!)  Bath  St.,  Glasgow,  Scotland 

JManasse,  P Strassburg,  Gei'uiany 

^[oure,  E.  J 25  ('ours  du  Jardin  Public,  Bordeaux,  France 

Onod),  Adolph BTctza  12.  Budapesth,  Hungary 

Politzer,  Adam 1  Gongazagasse,  Vienna 

Semon,  Sir  Felix Kigual,  Grest  Mi.ssenden,  Bucks,  Eng. 

Schniieglow,  E IS  Norregade,  Copenhagen,  Denmark 

Sendziak,  J 10  Ci'ywariska  Str.,  Warsaw,  Poland.  Russia 

Turner,  Logan 27  AValker  Street,  Edinburgh,  Scotland 

"Wolfenden,  R.N London,  England 

Zicm,  C.  11 75  San  R,  Danzig,  Germanv 
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OFFICERS. 


SECRETARY     AND    TREASURER. 
1S96    to   1900  1901    to   1907 

Robert  Cunniugliam  Jlyles,  M.  D.  Ewing  W.  Day,  M.  D. 

1901    to    1906 

Wendell  C.  Phillips,  M.  D. 
1907   to  1916 

Thomas  J.  Harris,  M.  D. 


1908   Chevalier  Jackson,  M.  D. 


1917   William  H.  Haskin,  M.  D 

1896 — T.   P.   Berens,   M.   D. 
J.    H.    Billings,   M.  D. 

D.  L.   Hubbard,   M.   D. 
H.   H.    Curtis,   M.   D. 
W.   C.   Phillips,   M.  D. 
R.   C.   Myles,   M.   D. 

1897 — G.   H.   Makuen,   M.   D. 
T.   P.   Berens,  M.   D. 
W.   C,    Phillips,   M.   D. 
H.  H.    Curtis,   M.   D. 

E.  W.   Day,   M.   D. 

D.  L.   Hubbard,   M.   D. 
1898 — J.   E.   Nichols,   M.   D. 

H.    H.  Curtis,   M.   D. 
L.  A.  Coffin,  M.  D. 
W.  C.  Phillips,  M.  D. 

E.  W.   Day,   M.   D. 

C.  W.  Richardson,  M.  D. 
S.  E.  Solly,  M.  D. 

1899 — W.  H.  Daly,  M.   D. 

W.  C.  Phillips,  M.  D. 
T.  H.  Halsted,  M.  D. 
.1.   O.   Roe,  M.  D. 
H.  W.  Loeb,  M.  D. 
T.  C.  Christy,  M.  D. 

F.  L.  Jack,  M.  D. 

D.  L.  Hubbard,  M.  D. 
19  00 — S.   E.   Solly,  M.   D. 

W.  H.  Daly,  M.  D. 
A.  W.  Calhoun,  M.  D. 
J.  B.  Clemens,  M.  D. 
J.  F.  McKernon,  M.  D. 
W.  C.  Phillips,  M.  D. 
J.  E.  Sheppard,  M.  D. 
J.   Price  Brown,   M.   D. 
Max  Thorner,  M.  D. 
1901 — D.   B.   Kyle,   M    D. 

S.  MacCuen  Smith,  M.  D. 
S.  E.  Solly,  M.  D. 
.1.  Price  Brown,  M.  D. 
W.  H.  Daly,  M.  D. 


1909   to   date. 

Ewing  W.  Day,  M.  D. 

COUNCIL. 

J.   P..  Clemens,  M.  D. 
J.  F.  McKernon,  M.  D. 

C.  W.  Richardson,  M.  D. 
F.  C.   Cobb,  M.  D. 

1902 — D.   B.   Kyle,  M.   D. 

S.   E.   Solly,   M.  D. 

J.  F.  McKernon,  M.  D. 

S.  MacCuen  Smith,  M.  D. 

F.  C.  G.obb,  M.  D. 

N.  H.  Pierce,  M.  D. 

T.  P.  Berens,  M.  D. 

J.   A.   White,  M.   D. 
1903 — C.  W.  Richardson,  M.  D. 

R.  C.  Myles,  M.  D. 

D.  B.  Kyle.  M.  D. 

J.  F.  McKernon,  M.  D. 
S.  MacCuen  Smith,  M.  D. 
F.  C.  Cobb,  M.  D. 
N.  H.  Pierce,  M.  D. 
T.  P.  Berens,  M.  D. 
C.  R.  Holmes,  M.  D. 
190  4 — J.  A.  Stucky,  M.  D. 

C.  W.  Richardson,  M.  D. 
R.  C.  Myles,  M.  D. 
A.  G.  Root,  M.  D. 
T.  P.  Berens,  M.  D. 
C.  R.  Holmes,  M.  D. 

E.  B.  Dench,  M.  D. 

F.  L.  Jack,  M.  D. 
J.  E.  Schadle,  M.  D. 
F.  R.  Packard,  M.  D. 

1905 — N.  H.   Pierce,  M.  D. 
J.  A.  Stucky,  M.  D. 
C.  W.  Richardson,  M.  D. 
L.  A.  Coffin,  M.  D. 
T.  H.  Halsted,  M.  D. 
C.  R.  Holmes,  M.  D. 

E.  B.  Dench,  M.  D. 

F.  L.  Jack,  M.  D. 
J.  E.  Schadle,  M.  D. 
F.  R.  Packard,  M.  D. 
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1906 — F.  C.  Cobb,  M.  D. 
N.  H.  Pierce,  M.  D. 
J.  A.  Stucky,  M.  D. 

E.  B.   Dench,  M.   D. 

F.  L.  Jack,  M.  D. 

F.  R.  Packard,  M.  D. 
L.  A.  Coffin,  M.  D. 
T.  H.  Halsted,  M.  D. 
J.  F.  McKernon,  M.  D. 
H.  W.  Loeb,  M.  D. 
1907 — J.   E.   Logan,   M.   D. 
F.  C.  Cobb,  M.  D. 
N.  H.  Pierce,  M.  D. 
L.  A.  Coffin,  M.  D. 
T.  H.  Halsted,  M.  D. 
J.  F.  McKernon,  M.  D. 
H.  W.  Loeb,  M.  D. 

C.  W.  Richardson,  M.  D. 

D.  B.  Kyle,  M.  D. 
1908 — W.  C.  Phillips,  M.  D. 

J.  E.  Logan.  M.  D. 

F.  G.  Cobb,  M.  D. 

J.   F.   McKernon,  M.   D. 
H.  W.  Loeb,  M.  D  . 

C.  W.  Richardson,  M.  D. 

D.  B.  Kyle,  M.  D. 

C.  R.  Holmes,  M.  D. 
J.  F.  McCaw,  M.  D. 

1909 — J.  E.  Logan,  M.  n. 

D.  R.   Kyle,   M.   D. 

C.  \V.  Richardson,  M.  D. 
W.  C.  Phillips,  M.  D. 
J.  F.  McGaw,  M.  D. 
\V.   R.   Lincoln,   M.   D. 

G.  L.  Richards,  M.  D. 
J.  F.  Barnhill,  M.  D. 
G.  H.  Makuen.  M.  D. 

1910— C.   R.   Holmes.  M.   D. 
G.  L.  Richards,  M.  D. 
J.  F.  Barnhill,  M.  D. 
G.  H.  Makuen,  M.  D. 
N.  H.  Pierce.  M.  D. 
W.  C.  Phillips,  M.  D. 

F.  R.  Packard,  M.  D. 
A.  B.  Duel,  M.  D. 
Robert  Levy,  M.  D. 

1911 — .1.   F.   McKernon.   M,   D. 
.J.   A.   White,   M.   D. 
N.  L.  Wilson,  M.  D. 

G.  R.  Holmes,  M.  D. 


A.   B.   Duel,   M.   D. 

F.  R.   Packard,  M.  D. 
Roliert  Levy,   M.   D. 

G.  L.   Richards,  M.   D. 
X.   H.  Pierce,  M.  D. 

1912 — C.  R.  Holmes,  M.  D. 

F.  R.  Packard,  M.  D. 
N.  H.  Pierce,  M.  D. 

.1.  F.  McKernon.  M.  D. 
J.  A.  White,  M.  D. 
X.  L.  Wilson,  M.  D. 
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